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ABSTRACT: The goal of this paper is to promote computational thinking among mathematics, engineering, science and technology students, through hands-on computer experiments. These activities have the potential to empower students to learn, create and invent with technology, and they engage computational thinking through simulations, visualizations and data analysis. We present nine computer experiments and suggest a few more, with applications to calculus, probability and data analysis, which engage computational thinking through simulations, visualizations and data analysis. We are using the free (open-source) statistical programming language R. Our goal is to give a taste of what R offers rather than to present a comprehensive tutorial on the R language. In our experience, these kinds of interactive computer activities can be easily integrated into a smart classroom. Furthermore, these activities do tend to keep students motivated and actively engaged in the process of learning, problem solving and developing a better intuition for understanding complex mathematical concepts. © 2016 Informa UK Limited, trading as Taylor & Francis Group.
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ABSTRACT: Mathematics education in contemporary elementary schools is mainly conducted in a conventional way by giving lectures. A teacher would pass on knowledge to students by giving lectures, and this type of one-way teaching method is prone to cause poor learning achievement. Many researchers have suggested the use of a collaborative problem solving to improve the situation. This research proposed the use of a digital pen learning system (DPLS) with collaborative problem solving to improve learning achievement and learning motivation in a conventional mathematics courses. A quasi-experimental design was adopted to set up all of the teaching activities, which involved 64 fourth-grade students for four weeks. The results of the research show that the learning achievement of the two experimental groups was significantly better than control group. There was no significant difference between the two experimental groups and control group in terms of learning motivation. There was no significant difference between the three groups in terms of learning attitude. © 2016 Elsevier Ltd
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ABSTRACT: The under representation of students in STEM disciplines creates big worries for the coming demands of STEM occupations. This requires new strategies to make curriculum interesting to enhance student's engagement in learning. Technology integration in curriculum makes more interesting and engaging, where students can learn with flexibility in time and place. This methodology creates and deepens interest in students towards learning with creativity and innovation. STEM students can work on authentic and real solutions within a technology-mediated learning environment, while inculcating higher order thinking skills. Technology-mediated environments support new ideas, real time collaboration and promotes peer learning. However, affordance as an adoption factor of technology in academics can be addressed by cloud computing technology. STEM education on cloud computing technology will gain access to its content rich features based on flexibility, accessibility, scalability, affordability, and reliability and enhanced agility. The cloud computing based STEM education infrastructure will inculcate development and experimentation skills in students. The present work (a) reviews scholarly work in cloud computing technology for simulations and prototypes for different STEM subjects, (b) outlines the benefits of using cloud computing technology for students pursuing STEM careers, and (c) presents the case studies of the successful implementation of cloud computing in STEM disciplines. © 2017, IGI Global.
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ABSTRACT: Article describes experiences in the teaching of a modelling and simulation course for students at Faculty of Organizational Sciences. The course consists of time-continuous simulation based on System Dynamics (SD) and discrete event simulation (DES). It is held in the 3rd year of studies, at which point students have taken courses in mathematics, statistics, theory of systems, as well as organizational and economic courses. The final grade for the course is derived from the student's project and written exam. Students took part in an experiment where they had to solve a managerial decision problem supported by a simulation model. Experimental results were then analysed and discussed in the students' projects. Students' contributions were part of their final grade. The results show that students, taking the course of Modelling and Simulation, thought that application of the simulation model contributes to a greater understanding of the problem, the faster finding of solutions, and enhanced confidence of the participants. The results are explained and discussed using a learning model. © Copyright 2017, IGI Global.
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ABSTRACT: In this article, statistical findings obtained by a large survey containing about 120 questions and options are presented. An inquiry using this survey was carried out on a considerable sample of students from four countries of Balkan region, studying different directions of computer science. Students belong to universities that are members of a joint educational project, plus three of the involved countries, emerged from the same country, former Yugoslavia, therefore the results are comparable. Data was analyzed and here we present the most interesting correlations and opinions about satisfaction and views about computer science studies and prospects. Students surveyed were of both female and male population, from two faculties of mathematics, and two faculties of electrical engineering from the four countries of the Balkan region. © 2016 Elsevier Ltd
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ABSTRACT: The research to be presented in this article shows for a sample of 99 teachers who are in charge of multi-grade or mixed-age classrooms, how they describe their mathematics lessons under these specific structural conditions with respect to various elements of instructional design. The study asks about the frequency of using these elements of instructional design and certain organizational forms of mixed-age learning related to the area of mathematical content and the different phases of the learning process. Furthermore it addresses the teachers’ convictions about mixed-age learning in mathematics education and examine to what extent they can be related to the current research findings. The study inquires into the actual implementation of mixed-age learning in mathematics education and thus contributes to a topical issue in school development and asks from a content-specific perspective about the design of mathematics education in these multi-grade or multi-age classes. The results suggest that mathematics in multi-grade classrooms is mostly taught in a regular single-grade setting all the same. This does not match up to the expectations and intentions of current school development efforts. Moreover, the teachers consider the structural conditions in multi-grade mathematics classrooms to be very demanding. © 2016, GDM.
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ABSTRACT: This paper discusses the implementation of a two-stage hands-on technology learning activity, based on Dewey’s learning experience theory that is designed to enhance preservice teachers’ primary and secondary experiences in developing their competency to solve hands-on problems that apply science and mathematics concepts. The major conclusions were that: (1) preservice teachers understood the science and mathematics concepts related to the hands-on activity, but they need more help in exploring practical products of applying discipline related concepts for the purpose of stimulating their design ideas; and (2) the two-stage hands-on technology learning activity served as useful prompts in developing preservice teachers’ primary and secondary experiences in applying science and mathematics concepts during the design process. However, it was evident that preservice teachers still needed more training in improving their design ideas by the application of more in-depth related science and mathematics concepts. © 2015, Springer Science+Business Media Dordrecht.
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ABSTRACT: The ubiquitous and often pervasive expansion of the science, technology, engineering and mathematics (STEM) agenda across global education systems has largely gone uncontested. Strategic efforts to build on perceived natural subject synergies across the separate STEM disciplines are promoted as central to supporting the growth of economies through the development of human capital and by ensuring the supply of suitably trained individuals for vocational roles in these areas. However, these efforts are predicated on the assumption that such perceived natural subject synergies can easily support pedagogical complimentary and in so doing, often fail to acknowledge the social histories of the subjects involved. In this paper the authors examine the divergence in treatment of STEM subjects within the Irish second-level context through the lenses of subject hierarchies and social class. The cultural capital associated with studying each of the respective STEM subjects in school is considered and the objectives of the STEM agenda are problematised. © 2015, Springer Science+Business Media Dordrecht.
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ABSTRACT: Integrating engineering and technology concepts into K-12 science and math curricula through engineering design project-based learning has been found to increase students’ interest in science, technology, engineering, and mathematics (STEM), however preparing teachers to shift to interdisciplinary teaching remains a significant challenge. Primarily teachers need to develop both skills and attitudes toward interdisciplinary teaching. In doing so, professional development (PD) is considered a key component in helping teachers through this transformation process. In an educational environment of accountability, measuring the effects of PD programs on teacher behaviors and capacity is essential but often elusive. The current study describes the change in attitudes to interdisciplinary teaching of 29 self-selected middle and high school teachers who participated a PD workshop and in delivering a 12–15 week interdisciplinary teaching and design problem unit that spanned multiple STEM subjects. This quasi-experimental pilot study implemented a single group pretest–posttest design using survey methods to collect data from the participants at two intervals; at the time of the PD workshop and at the completion of the teaching unit that emphasized a long-term engineering design problem. The goals of this research are to (1) assess the changes in attitudes to interdisciplinary teaching, attitudes to teamwork, teaching satisfaction, and resistance to change, (2) explore relationships among these changes, (3) and describe the variation in these changes across teachers’ gender, school level, discipline taught, and education level. © 2015, Springer Science+Business Media Dordrecht.
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ABSTRACT: Adolescents are active users of Facebook and are spending an increasing amount of their daily time on its use. Several recent studies have advocated the need to integrate Facebook use into our existing educational practices. However, at the same time, scholars and educators are wary of the fact that intensive Facebook use (IFU) may not translate into educational uses, learning outcomes and academic well-being. IFU represents an important service use concept that evaluates any user's emotional attachment, connectivity and integration with Facebook use. To address this gap, the present study investigated the role of different Facebook U&G and educational affordances in predicting the IFU among adolescents. A cross-sectional study with 942 adolescent Facebook users from India was conducted. The study results suggest that content U&G did not, while process, technology and social U&G did, play significant roles in predicting IFU. In comparison to Facebook U&G, different educational affordances, namely perceptions of Facebook use in Mathematics, Science and English education, perceptions of its formal use in classrooms and academic information seeking and sharing, did not significantly predict IFU. The study concludes with various theoretical and practical implications for scholars, educational solution developers, pedagogical experts as well as education policy makers. © 2016 Elsevier Ltd
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ABSTRACT: The authors of this article each bring a different theoretical background to their evaluation practice. The first author has a background of attention to culturally responsive evaluation (CRE), while the second author has a background of attention to systems theories and their application to evaluation. Both have had their own evolution of thinking and application of their respective conceptual traditions over the last 20+ years, influenced considerably by their involvement in the American Evaluation Association. They recently worked together to build evaluation capacity among evaluators of science, technology, engineering, and mathematics (STEM) education programs, in which they explored how these two conceptual and theoretical paths connect. In this article, the authors present their current thinking about the relationship between CRE and systems-oriented evaluation. In a case example, they illustrate the value of integrating the two perspectives to determine the guiding questions for an evaluation of a STEM education project. © 2016, © The Author(s) 2016.
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ABSTRACT: Although the gender gap in math course-taking and performance has narrowed in recent decades, females continue to be underrepresented in math-intensive fields of Science, Technology, Engineering, and Mathematics (STEM). Career pathways encompass the ability to pursue a career as well as the motivation to employ that ability. Individual differences in cognitive capacity and motivation are also influenced by broader sociocultural factors. After reviewing research from the fields of psychology, sociology, economics, and education over the past 30 years, we summarize six explanations for US women’s underrepresentation in math-intensive STEM fields: (a) cognitive ability, (b) relative cognitive strengths, (c) occupational interests or preferences, (d) lifestyle values or work-family balance preferences, (e) field-specific ability beliefs, and (f) gender-related stereotypes and biases. We then describe the potential biological and sociocultural explanations for observed gender differences on cognitive and motivational factors and demonstrate the developmental period(s) during which each factor becomes most relevant. We then propose evidence-based recommendations for policy and practice to improve STEM diversity and recommendations for future research directions. © 2016, Springer Science+Business Media New York.
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ABSTRACT: As reflected in the Next Generation Science Standards, concerns about the adequacy of education and career preparation in science, technology, engineering, and mathematics (STEM) fields have led to fundamental shifts in the focus of K-12 science education. Such shifts are also highlighted in many of the articles within this special issue, and the issue focus on the role of relational reasoning in learning in STEM domains. Within this commentary, we reflect upon how the articles within this special issue align with, and shed new light on, the Next Generation Science Standards (NGSS), specifically with respect to relational reasoning. We then describe a novel pedagogical approach designed to augment students’ acquisition of NGSS practices and core ideas (i.e., Quality Talk Science (QTs)) and how evidence from our research on QTs has shown increases in relational reasoning. In this section, we also provide multiple discourse excerpts that serve as exemplars for each of the four types of relational reasoning (i.e., analogy, anomaly, antinomy, and antithesis). Finally, we present specific exemplars from QTs that reinforce the ideas and findings forwarded by the authors of each of the papers within this special issue and propose some thoughts regarding future directions for research. © 2016, Springer Science+Business Media New York.
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ABSTRACT: The Next Generation Science Standards (NGSS) were designed to address poor science and math performance in United States schools by inculcating globally competitive science, technology, engineering, and mathematics literacies relevant to participation in future society. Considering the complex network of influences involved in the development of the NGSS, the purpose of this paper is to evaluate how educational values are embedded in the discourse of the standards. Using critical discourse analysis and content analysis, we evaluated how themes related to (i) performance, (ii) accessibility, and (iii) innovation and creativity are discursively constituted in the NGSS. Our analysis indicates the NGSS prioritizes: measurable and reproducible performances; the standards appear to be based on a conception of accessibility closely aligned with equality, and self-investment, and; innovation and creativity are discursively constituted as attributes that can be developed through specific, prescribed practices. We discuss these findings in relation to the goals of the NGSS and potential teaching and learning outcomes resulting from education based on the standards. © 2017 Wiley Periodicals, Inc.
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ABSTRACT: Little is known about how the experience of an earthquake affects young children's cognitive outcomes. On February 27, 2010, a severe earthquake shook southern Chile. The earthquake occurred during the course of a large-scale evaluation of an early childhood education intervention (child average age = 53 months) in Santiago, such that one cohort of children (n = 698) experienced baseline data collection 3–12 weeks after the earthquake occurred, while a different cohort of children (n = 720) did not. In this paper, we used these available evaluation data to conduct two sets of analyses that explore the relationship between preschool children's exposure to the 2010 Chilean earthquake and their early language, pre-literacy, mathematics and executive function outcomes. In the first set of analyses, we employed a propensity score analysis to estimate the short-term effect of the earthquake on preschool- aged children's early learning and executive function outcomes. Results suggest that children who experienced the earthquake had lower scores on some early language and pre-literacy assessments than those who did not, with effect sizes of approximately 20% of a standard deviation. Results from the second set of analyses suggest that among the families who experienced the earthquake, children whose parents reported more earthquake- related stressors performed significantly lower on some early language and pre-literacy outcomes. Implications of these findings for disaster relief efforts and future research are discussed. © 2016 Elsevier Inc.
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ABSTRACT: Drawing on the academic entrepreneurship and regulatory focus theory literature, and applying a multilevel perspective, this paper examines why university academics intend to engage in formal (spin-off or start-up companies and licensing university research) or informal (collaborative research, contract research, continuous professional development, and contract consulting) commercialization activities and the role local contextual factors, in particular leaders and work-group colleagues (peers), play in their commercialization choices. Based on a survey of 395 science, technology, engineering, and mathematics (STEM) academics working in 14 Scottish universities, the research findings suggest that an individual's chronic regulatory focus has a direct effect on their formal and informal commercialization intent. The results reveal that the stronger an individual's chronic promotion focus the stronger their formal and informal commercialization intentions and a stronger individual chronic prevention focus leads to weaker intentions to engage in informal commercialization. In addition, when contextual interaction effects are considered, leaders and workplace colleagues have different influences on commercialization intent. On the one hand, promotion-focused leaders can strengthen and prevention-focused leaders can under certain circumstances weaken a promotion-focused academic's formal commercialization intent. On the other hand, the level of workplace colleague engagement, acting as a reference point, strengthens not only promotion-focused academics’ intent to engage in formal commercialization activities, but also prevention-focused academics’ corresponding informal commercialization intent. As such, universities should consider the appointment of leaders who are strong role models and have a track record in formal and/or informal commercialization activities and also consider the importance workplace colleagues have on moderating an academic's intention to engage in different forms of commercialization activities. © 2016 Product Development & Management Association
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ABSTRACT: Background: A wealth of clinical data exists in clinical documents in the form of electronic health records (EHRs). This data can be used for developing knowledge-based recommendation systems that can assist clinicians in clinical decision making and education. One of the big hurdles in developing such systems is the lack of automated mechanisms for knowledge acquisition to enable and educate clinicians in informed decision making. Materials and Methods: An automated knowledge acquisition methodology with a comprehensible knowledge model for cancer treatment (CKM-CT) is proposed. With the CKM-CT, clinical data are acquired automatically from documents. Quality of data is ensured by correcting errors and transforming various formats into a standard data format. Data preprocessing involves dimensionality reduction and missing value imputation. Predictive algorithm selection is performed on the basis of the ranking score of the weighted sum model. The knowledge builder prepares knowledge for knowledge-based services: clinical decisions and education support. Results: Data is acquired from 13,788 head and neck cancer (HNC) documents for 3447 patients, including 1526 patients of the oral cavity site. In the data quality task, 160 staging values are corrected. In the preprocessing task, 20 attributes and 106 records are eliminated from the dataset. The Classification and Regression Trees (CRT) algorithm is selected and provides 69.0% classification accuracy in predicting HNC treatment plans, consisting of 11 decision paths that yield 11 decision rules. Conclusion: Our proposed methodology, CKM-CT, is helpful to find hidden knowledge in clinical documents. In CKM-CT, the prediction models are developed to assist and educate clinicians for informed decision making. The proposed methodology is generalizable to apply to data of other domains such as breast cancer with a similar objective to assist clinicians in decision making and education. © 2017 Elsevier Ltd
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ABSTRACT: The design, development, and evaluation of a serious game that gamifies the Apollo lunar exploration missions are presented. The gamification methodology and underlying implementation are motivated by the goal of game-based learning for youth and young adults and the intention to promote their interest in STEM learning. The game is a multidisciplinary composition that simulates a set of lunar roving activities including planning a traversing route, loading communication and science equipment onto the lunar rover, and driving the rover to explore the lunar surface. Accurate 3D terrains and spacecraft models are created and used in the game to maintain the high realism of the environment. Every gameplay step reflects real scientific procedures and behaviors that the astronauts performed in the past on the Moon. A usability study is conducted to gather feedback from a group of participants of different ages and with different game experience. The results of the study show the success of fostering great user engagement in STEM learning. © 2016 Elsevier B.V.
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ABSTRACT: Many scientific theories and discoveries involve reasoning about extreme scales, removed from human experience, such as time in geology and size in nanoscience. Thus, understanding scale is central to science, technology, engineering, and mathematics. Unfortunately, novices have trouble understanding and comparing sizes of unfamiliar large and small magnitudes. Relational reasoning is a promising tool to bridge the gap between direct experience and phenomena at extreme scales. However, instruction does not always improve understanding, and analogies can fail to bring about conceptual change, and even mislead students. Here, we review how people reason about phenomena across scales, in three sections: (a) we develop a framework for how relational reasoning supports understanding extreme scales; (b) we identify cognitive barriers to aligning human and extreme scales; and (c) we outline a theory-based approach to teaching scale information using relational reasoning, present two successful learning activities, and consider the role of a unified scale instruction across STEM education. © 2016, Springer Science+Business Media New York.
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ABSTRACT: Background Improving child health and reducing child mortality rate are key health priorities in developing countries. This study aimed to identify determinant sand develop, a web-based child mortality prediction model in Ethiopian local language using classification data mining algorithm. Methods Decision tree (using J48 algorithm) and rule induction (using PART algorithm) techniques were applied on 11,654 records of Ethiopian demographic and health survey data. Waikato Environment for Knowledge Analysis (WEKA) for windows version 3.6.8 was used to develop optimal models. 8157 (70%) records were randomly allocated to training group for model building while; the remaining 3496 (30%) records were allocated as the test group for model validation. The validation of the model was assessed using accuracy, sensitivity, specificity and area under Receiver Operating Characteristics (ROC) curve. Using Statistical Package for Social Sciences (SPSS) version 20.0; logistic regressions and Odds Ratio (OR) with 95% Confidence Interval (CI) was used to identify determinants of child mortality. Results The child mortality rate was 72 deaths per 1000 live births. Breast-feeding (AOR = 1.46, (95% CI [1.22. 1.75]), maternal education (AOR = 1.40, 95% CI [1.11, 1.81]), family planning (AOR = 1.21, [1.08, 1.43]), preceding birth interval (AOR = 4.90, [2.94, 8.15]), presence of diarrhea (AOR = 1.54, 95% CI [1.32, 1.66]), father's education (AOR = 1.4, 95% CI [1.04, 1.78]), low birth weight (AOR = 1.2, 95% CI [0.98, 1.51]) and, age of the mother at first birth (AOR = 1.42, [1.01–1.89]) were found to be determinants for child mortality. The J48 model had better performance, accuracy (94.3%), sensitivity (93.8%), specificity (94.3%), Positive Predictive Value (PPV) (92.2%), Negative Predictive Value (NPV) (94.5%) and, the area under ROC (94.8%). Subsequent to developing an optimal prediction model, we relied on this model to develop a web-based application system for child mortality prediction. Conclusion In this study, nearly accurate results were obtained by employing decision tree and rule induction techniques. Determinants are identified and a web-based child mortality prediction model in Ethiopian local language is developed. Thus, the result obtained could support child health intervention programs in Ethiopia where trained human resource for health is limited. Advanced classification algorithms need to be tested to come up with optimal models. © 2016 Elsevier Ireland Ltd
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ABSTRACT: Student mathematics performance and the need for work-ready graduates to be mathematics-competent is a core issue for many universities. While both student and teacher are responsible for learning outcomes, there is a need to explicitly acknowledge the weak mathematics foundation of many university students. A systematic literature review was undertaken of identified innovations and/or interventions that may lead to improvement in student outcomes for university mathematics-based units of study. The review revealed the importance of understanding the foundations of student performance in higher education mathematics learning, especially in first year. Pre-university mathematics skills were identified as significant in student retention and mathematics success at university, and a specific focus on student pre-university mathematics skill level was found to be more effective in providing help, rather than simply focusing on a particular at-risk group. Diagnostics tools were found to be important in identifying (1) student background and (2) appropriate intervention. The studies highlighted the importance of appropriate and validated interventions in mathematics teaching and learning, and the need to improve the learning model for mathematics-based subjects, communication and technology innovations. © 2016 Informa UK Limited, trading as Taylor & Francis Group.
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ABSTRACT: The regular pentagon had a symbolic meaning in the Pythagorean and Platonic philosophies and a subsequent important role in Western thought, appearing also in arts and architecture. A property of regular pentagons, which was probably discovered by the Pythagoreans, is that the ratio between the diagonal and the side of these pentagons is equal to the golden ratio. Here, we will study some relations existing between a regular pentagon and this ratio. First, we will focus on the group of fivefold rotational symmetry, to find the position in the complex plane of the vertices of this geometric figure. Then, we will propose an analytic method to solve the same problem based on the Cartesian coordinates, a method where we find the golden ratio without any specific geometric consideration. This study shows a comparison of the use of complex numbers, symmetries and analytic methods, applied to a subject which can be interesting for general education in mathematics. In fact, the proposed approach can convey and link several concepts, requiring only a general pre-college education, showing at the same time the richness that mathematics can offer in solving geometric problems. © 2016 Informa UK Limited, trading as Taylor & Francis Group.
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ABSTRACT: Although education experts are increasingly advocating the incorporation of integrated Science, Technology, Engineering, and Mathematics (STEM) curriculum units to address limitations in much current STEM teaching and learning, a review of the literature reveals that more often than not such curriculum units are not mediating the construction of in-depth STEM knowledge. In this paper, we conjecture that the challenge of generating integrated STEM curriculum units that overcome this limitation and facilitate in-depth learning of and about STEM can be met by the use of three types of big ideas: within-discipline big ideas that have application in other STEM disciplines, cross-discipline big ideas, and encompassing big ideas. We provide a six-component framework (together with an example of the framework in action) that can be used to scaffold pre- and in-service teachers’ development of integrated STEM curriculum units based around these types of big ideas. The paper concludes by discussing possible directions for future research and development in this field. © 2017 Ministry of Science and Technology, Taiwan
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ABSTRACT: In this paper, we present a range of formative assessment types for engineering mathematics, including in-class exercises, homework, mock examination questions, table quizzes, presentations, critical analyses of statistical papers, peer-to-peer teaching, online assessments and electronic voting systems. We provide practical tips for the implementation of such assessments, with a particular focus on time or resource constraints and large class sizes, as well as effective methods of feedback. In addition, we consider the benefits of such formative assessments for students and staff. © 2017 SEFI
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ABSTRACT: Many instructors in science, technology, engineering, and mathematics fields are striving to create active learning environments in their classrooms and in doing so are frequently moving the lecture portion of their course into online video format. In this classroom-based study, we used a two group randomized experimental design to examine the efficacy of an instructional video that incorporates a human hand demonstrating and modeling how to solve frictional inclined plane problems compared to an identical video that did not include the human hand. The results show that the learners who viewed the video without the human hand present performed significantly better on a learning test and experienced a significantly better training efficiency than the learners who viewed the video with the human hand present. Meanwhile, those who learned with the human hand present in the instructional video rated the instructor as being more humanlike and engaging. The results have implications for both theory and practice. Implications for those designing instructional videos are discussed, as well as the limitations of the current study. © 2017 Springer Science+Business Media New York
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ABSTRACT: Demand for science, technology, engineering, and mathematics (STEM) professionals is on the rise worldwide. To effectively meet this demand, many governments and private organizations have revamped STEM education and promoted training to enhance math and science skills among students and workers. Education and training programs typically focus on increasing individuals’ math and science knowledge. However, data from laboratory studies and large-scale international assessments suggest that fear or apprehension about math, math anxiety, should also be considered when trying to increase math achievement and, in turn, STEM career success. This article reviews findings that shed light on antecedents of math anxiety, the bidirectional math anxiety-performance relation, underlying mechanisms, and promising routes to mitigating the negative relation between math anxiety and math performance. © 2017, © The Author(s) 2017.
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ABSTRACT: Within research into the teaching profession, there are two main areas of interest, which have been thoroughly defined and consolidated: teacher’s knowledge and teacher’s professional development. This paper considers the latter area, and specifically sets out to define the concept of the reflective teacher and to show how we have applied this concept in our research. It aims at defining a more precise notion of teachers’ professional development linked to the concept of a reflective teacher, drawing on information from different interdisciplinary sources so as to frame the concept clearly. We discuss the conditions which determine the reflective teacher, and report on how these were put to use in a training course for practising teachers in which participants reflected on challenging episodes from their professional experience. We hope that clarifying this term will enable different educational agents (school teachers, teacher trainers or researchers) to have an informed view that can be interpreted and critiqued, and that it will also be of value to initial teacher training and to in-service courses. © 2016, Springer Science+Business Media New York.
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ABSTRACT: This study uses the global non-radial Malmquist index to measure performance change in the educational systems of 29 countries/economies participating in PISA 2003 and 2012 for students at age 15 in the disciplines of mathematics and reading. This methodology is particularly appropriate both for its desirable properties as well as its suitability for the educational context. Results indicate a positive evolution in educational systems’ performance during this period. This improvement is mainly due a positive efficiency change, which offsets the negative technological change observed. Nevertheless, a deeper scrutiny at the country level shows that results varied remarkably among them. © 2017, Springer Science+Business Media New York.
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ABSTRACT: Standardized, well-established paper-and-pencil tests, which measure spatial abilities or which measure reasoning abilities, have long been found to be predictive of success in the STEM (science, technology, engineering, and mathematics) fields. Instructors can use these tests for prediction of success and to inform instruction. A comparative administration of spatial visualization and cognitive reasoning tests, between in-class (proctored paper and pencil) and on-line (unproctored Internet) (N = 457), was used to investigate and to determine whether the differing instrument formats yielded equal measures of spatial ability and reasoning ability in large first-semester general chemistry sections. Although some gender differences were found, findings suggest that some differences across administration formats, but that on-line administration had similar properties of predicting chemistry performance as the in-class version. Therefore, on-line administration is a viable option for instructors to consider especially when dealing with large classes. © 2016, Springer Science+Business Media New York.
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ABSTRACT: In recent years, Singapore has increased its national emphasis on technology and engineering in early childhood education. Their newest initiative, the Playmaker Programme, has focused on teaching robotics and coding in preschool settings. Robotics offers a playful and collaborative way for children to engage with foundational technology and engineering concepts during their formative early childhood years. This study looks at a sample of preschool children (N = 98) from five early childhood centers in Singapore who completed a 7-week STEAM (Science, Technology, Engineering, Arts, and Mathematics) KIBO robotics curriculum in their classrooms called, “Dances from Around the World.” KIBO is a newly developed robotics kit that teaches both engineering and programming. KIBO’s actions are programmed using tangible programming blocks—no screen-time required. Children’s knowledge of programming concepts were assessed upon completion of the curriculum using the Solve-Its assessment. Results indicate that children were highly successful at mastering foundational programming concepts. Additionally, teachers were successful at promoting a collaborative and creative environment, but less successful at finding ways to engage with the greater school community through robotics. This research study was part of a large country-wide initiative to increase the use of developmentally appropriate engineering tools in early childhood settings. Implications for the design of technology, curriculum, and other resources are addressed. © 2017 Springer Science+Business Media Dordrecht
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ABSTRACT: The industrial revolution and automation of production processes have changed the face of the world. Three dimensional (3D) printing has the potential to revolutionize manufacturing and further change methods of production toward allowing in increasing number of people to produce products at home. According to a recent OECD (see Backer [1]) publication, "...tapping into the next industrial revolution requires actions on many levels and in many different areas. In particular, unlocking the potential of emerging and enabling technologies requires policy development along a number of fronts, from commercialization to regulation and the supply of skills through education." In this paper we discuss the role of schools and their responsibility to act as quickly as possible to design a plan of action that will prepare the future citizens to deal with this new reality. This requires planning of action in different directions and on different planes, such as labs, teachers, and curricula. 3D printing requires higher levels of thinking, innovation and creativity. It has the power to develop human imagination and give students the opportunity to visualize numbers, two- dimensional shapes, and three-dimensional objects. The combination of thinking, design, and production has immense power to increase motivation and satisfaction, with a highly probable increase in a student's math and geometry achievements. The CAD system includes a measure tool which enables and alternative way for calculating properties of the objects under consideration and allows development of reflection and critical thinking. The research method was based on comparison between a reference group and a test group; it was found that intervention significantly improved the reflection abilities of 6th grade students in mathematics.
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ABSTRACT: This collaborative research work between multiple universities demonstrates and rigorously analyses a number of innovative and new teaching methodologies that incorporate the use of new technology to encourage students to participate and take an active role in learning. More precisely, we introduce the ‘Automatic Virtual Lecturing’ teaching methodology which utilises live student feedback to dynamically reorder the lecture slides content of the teacher combined with an online video repository to substitute repeated lecture presentations both during and after class. We also present research outputs of our patented teaching concept SHARED and collaborative learning which creates a paperless collaborative learning environment in our classrooms where students can take virtual notes on their wooden tabletops, while the teacher can give instant feedback on student progress without leaving his personal desk. The methodologies were researched thoroughly in a number of classrooms which resulted in a significant increase in the performance of the students, showing real promise of such unique teaching methodologies. © 2017 Informa UK Limited, trading as Taylor & Francis Group
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ABSTRACT: The students have setup their goals before starting their engineering studies. To achieve their goals they need to succeed their engineering examinations with good marks and sit in the competition to get good job. The knowledge regarding success rate of students and factors affecting their performance is hidden in educational data set. Extraction of knowledge using data mining techniques helps students to know their weakness and work hard to improve it. In this study the Student SGPA Prediction System(SSPS) is developed which uses rules extracted from the best algorithm among J48, LMT, Random Tree and REP Tree algorithms to predict SGPA of students in first six semesters. These four classification algorithms are compared by building student performance prediction model based on student's social conditions and previous academic performance using WEKA. The records of 236 computer engineering students at Punjabi University are used to build these models. REP Tree algorithm with average accuracy (61.70%) and minimum average error rate(0.3608) is found to be better than the J48, Random Tree and LMT algorithms. © 2016 IEEE.
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ABSTRACT: Declining enrolments in science, technology, engineering and mathematics (STEM) disciplines and a lack of interest in STEM careers are concerning at a time when society is becoming more reliant on complex technologies. We examine student aspirations for STEM careers by drawing on surveys conducted annually from 2012 to 2015. School students in years 3 to 12 (n = 6492) were asked to indicate their occupational choices. A logistic regression analysis showed that being in the older cohorts, possessing high cultural capital, being male, having a parent in a STEM occupation and high prior achievement in reading and numeracy, were significant. This analysis provides a strong empirical basis for school-based initiatives to improve STEM participation. In particular, strategies should target the following: the persistent lack of interest by females in some careers, improving student academic achievement in both literacy and numeracy and expanding knowledge of STEM careers, especially for students without familial STEM connections. © 2017 Ministry of Science and Technology, Taiwan
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ABSTRACT: High levels of self-efficacy, motivation and intentions to perform well are necessary to achieve high grade point averages (GPA) in demanding academic programs including engineering, mathematics and the sciences. However, scant research has investigated these constructs within the domain of construction management (CM) education. The Construction Training Attitudes and Intentions Scale (CTAIS), which adapts self-efficacy, motivation and planned behavior constructs to the construction-education domain, was administered among CM and Non-CM students (n = 633) enrolled in courses required for a bachelor degree at three American Council for Construction Education accredited programs. Significant differences (p < .001) in construction-education domain-level constructs were observed for CM and Non-CM majors providing evidence of face validity. CM majors (n = 587) were separated for ANOVA. Significant differences in self-efficacy (p = .014) and planned behavior (p = .001) were observed by GPA. Post-hoc analysis revealed differences in these constructs based on GPA above, or below, 3.0. CM majors (n = 587) were aggregated using the 3.0 GPA benchmark (GPA > 3.0, n = 328; GPA< 3.0, n = 239). T-test results revealed significantly higher levels of self-efficacy (p = .001) and planned behavior (p < .001) among students with GPAs above 3.0. This study provides CM educators with a domain-specific measure to target students for interventions that promote success. Limitations and opportunities for further research are discussed. © 2017 Associated Schools of Construction
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ABSTRACT: While there has been a steady rise in enrolment in secondary schools in recent years, many of the issues and concerns related to the quality of mathematics education have persisted. The challenges cut across several dimensions - access to resources, a gap between the intended and the implemented curriculum, and pedagogical practices that promote rote rather than reason, are a few important ones. These result in considerable learning gaps and limited opportunities for students to actively engage with the subject. In this paper, we describe the specific challenges of teaching geometry to high school students in India (as part of a project spanning four states), and argue that a carefully designed game-based learning environment, working in tandem with focused classroom discussions, could address some of the key challenges. We describe the design of our game-based learning environment and present the results of preliminary investigations that demonstrate its potential. © 2016 IEEE.
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ABSTRACT: There has been much political and educational focus on Science, Technology, Engineering and Mathematics (STEM) in Australian schools in recent years and while there has been significant research examining science and mathematics enrolments in senior high school, little is known about the corresponding trends in Technologies and engineering. Understanding these subjects is essential for educators and policy-makers alike if Australians are to embrace the challenges of an innovation economy. We have collected raw enrolment data from each of the Australian state and territory education departments from 1992 to 2014 and analysed this across five Technology and Engineering subject areas. We also consider some of the relationships between these subject areas and other areas of the STEM equation. The results of these analyses are discussed in terms of absolute enrolments, participation rates and sex balance. We have found that the total number of students in Year 12 increased year on year and that this growth is echoed, to a lesser extent, in the participation rates for design technology, food technology and engineering. Digital Technologies however, grew rapidly until 2000, after which time it has been in steady decline. We identify that while the trends mostly show growth, there is a concerning male bias to many of these subject areas. We suggest that the broadening of the upper high school curriculum, confusion surrounding vocational training enrolments, and gamesmanship of the university entrance system, may be contributing to the limited growth observed. Finally, we identify a number of important areas for further research in this key learning area. © 2017 Springer Science+Business Media Dordrecht
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ABSTRACT: This study investigates the pedagogical skills and knowledge of three tertiary-level mathematics support tutors in a large group classroom setting. This is achieved through the use of video analysis and a theoretical framework comprising Rowland's Knowledge Quartet and general pedagogical knowledge. The study reports on the findings in relation to these tutors’ provision of mathematics support to first and second year undergraduate engineering students and second year undergraduate science students. It was found that tutors are lacking in various pedagogical skills which are needed for high-quality learning amongst service mathematics students (e.g. engineering/science/technology students), a demographic which have low levels of mathematics upon entering university. Tutors teach their support classes in a very fast didactic way with minimal opportunities for students to ask questions or to attempt problems. It was also found that this teaching method is even more so exaggerated in mandatory departmental mathematics tutorials that students take as part of their mathematics studies at tertiary level. The implications of the findings on mathematics tutor training at tertiary level are also discussed. © 2016 Informa UK Limited, trading as Taylor & Francis Group.
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ABSTRACT: In this paper we present data from one-on-one interviews conducted with students who have taken intermediate and advanced inquiry-based mathematics courses in a program that prepares future preK-8 teachers. Many of these students entered college with a fear of math, but then gained confidence from a required introductory math course and chose to pursue a major in Mathematics for Teaching. These interviews help explain their choice to pursue this major and their general experiences in IBL math classes. These insights were used to improve our program and may also help other mathematics instructors and programs that hope to implement an inquiry-based approach in their departments. Copyright © Taylor & Francis Group, LLC.
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ABSTRACT: After decades of fluctuating presence in gifted education, the arts are surprisingly establishing themselves in academic classrooms, spurred by arts integration with science, technology, engineering, and mathematics (STEM) curricula or science, technology, engineering, art, and mathematics (STEAM). This renewed interest provides the opportunity to recognize the artistic process as an effective way to deepen and enlarge the scope of academic content. Teachers can readily identify potentially talented students in their classrooms who immerse themselves in arts activities. Students in every classroom, if provided with substantive arts integrated curricula, can learn to perceive with discrimination, metaperceptively mold creative interpretations, and communicate these performances/products expressively to others with insightful critiques. Artistic ways of knowing mirror the artistic process and provide the opportunity for every student in every classroom to think like an artist. Copyright © The Roeper Institute.
AUTHOR KEYWORDS: artistic ways of knowing;  arts, arts talent identification;  gifted;  gifted education;  metaperception;  STEAM
DOCUMENT TYPE: Article
SOURCE: Scopus

Moussavou, D.E.a , Ouya, S.b , Sow, M.Y.b , Gueye, K.a , Lishou, C.a 
Unified platform for both virtual and real equipment management of remote laboratories in science, technology, engineering and mathematics (STEM) education
(2017) Advances in Intelligent Systems and Computing, 545, pp. 328-343. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010042301&doi=10.1007%2f978-3-319-50340-0_29&partnerID=40&md5=cc694c293f2e9afc6129c5da660dd073

DOI: 10.1007/978-3-319-50340-0_29
AFFILIATIONS: Laboratoire de Traitement de l’Information, École Supérieure Polytechnique, Université Cheikh Anta Diop de Dakar, Dakar, Senegal; 
Département Infrastructure et Système d’Information, Université Virtuelle du Sénégal, Dakar, Senegal
ABSTRACT: The recent development of Internet has increased exchanges. This new configuration has permitted to develop new services for virtual universities. The Senegalese government has achieved policies to encourage young people to be interested in Science, Technology, and Engineering and Mathematics (STEM) disciplines. Thus, nowadays STEM education becomes a national priority. However, the STEM disciplines demand students to carry out hands-on experiments in laboratories. It goes without saying that integrating STEM education in the context of virtual universities needs implementation of remote laboratory platforms to perform e-learning activities. So, this paper suggests a new unified access platform. This is to control real and virtual components from any university working in partnership; which will facilitate hands-on experiments. To make our approach more relevant, some concrete scenarios of both real and virtual laboratory experiences were set to be applied for mathematics and computer science students of Senegal Virtual University (UVS). Those students were taught how to achieve the remote laboratory experiments through the present platform. Students were also given full access to physical and virtual machines of the laboratory to perform hands-on experiments. © Springer International Publishing AG 2017.
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ABSTRACT: A four-stage model of mathematical concept development is proposed in this article. The model is based on a distinction between a weak and a strong sense of reification in mathematics education. More specifically, the learner's language is reconstructed according to a distinction between the reification of functions, sets, and other mathematical concepts in terms of "constants" and the reification of those concepts in terms of "bound variables." The model is based on a detailed discussion of the traditional theory of reification, mainly due to Anna Sfard and her collaborators, as well as empirical data concerning the main difficulties experienced by students with the concepts of function and set. Furthermore, some remarkable episodes from the history of the concept of function in the twentieth century (including Schonfinkel's approach to functions) are examined from the perspective of the model. An example of reification of procedures in programming languages is also considered.
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ABSTRACT: Been applied as successful motivation and preparation for technical studies and future engineering professions, innovations in general mathematics and natural sciences education with orientation to inquiry based learning (IBL) and its connection to the world of work (WoW) are described and discussed in the paper. This topic is worked out within the 7th Framework Programme of EU Mascil (Mathematics and Science in Life) project. Its main objective is (1) to develop complex tasks for teaching and learning practice in mathematics and natural sciences highlighting the world of work and (2) to provide teachers the methodology courses to increase their professional skills. The project feedback from the Czech teacher’s environment is mostly positive, which provides chance to attract not only traditionally motivated teachers but also those expecting any outer motivation incentive. © Springer International Publishing AG 2017.
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ABSTRACT: This study investigates the impacts of a year-long professional development program on Kindergarten teachers’ beliefs and practices and the association of these changes with student achievement in mathematics measured by curriculum-based instruments. Although teacher content knowledge was not statistically significantly different before and after participation in the program, changes in teachers’ beliefs and practices were both noticed: a trend towards discovery/connectionist orientation and student-centered practices. Teachers’ gain scores on a measure of mathematics content knowledge was positively related to the linear growth rate of student achievement. © 2013, Springer Science+Business Media New York.
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ABSTRACT: Defining an integrated project for freshmen students in software engineering was a challenge but we were able to define one that includes the following disciplines: (1) Programming, (2) Multimedia, (3) English, (4) Embedded System and (5) Mathematics. The project respects also the Conceive, Design, Implement and Operate steps with professionals and parents participation. Despite the good results, we faced several other challenges, especially with teams problems and how to make a proper assessment. © Springer International Publishing AG 2017.
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ABSTRACT: Manufacturers have been making effort for several years to integrate in their equipment Hypertext Transfer Protocol (HTTP) for remote access. Therefore, it is possible to command any kind of electronic equipment remotely. We believe that it is possible to find applications in the control of remote lab equipment in the context of e-learning activities in Science, Technology, Engineering and Mathematics (STEM). In addition, more and more companies are interested in manufacturing laboratory equipment; which shows that there is indeed a market in this sector. Our main purpose in this paper is to suggest specifications for a standard manufacturers of laboratory equipment should take into account. When laboratory equipment is being made, the producer should integrate an additional layer to enable the remote user to access and perform eLearning activities on it. This kind of equipment would be used by both traditional and virtual universities. To show relevance and feasibility of our proposal, we embedded an Extensible Messaging and Presence Protocol (XMPP) implementation with asterisk open source in TP-Link (TL-MR3020) router with OpenWRT. In fact, OpenWRT is the Linux distribution for embedded devices. To achieve our goal, we described scenarios of hands-on laboratory experiments in telecommunications where students perform activities with real laboratory equipment through internet in real time. We also showed how students control remote equipment through web portal. Preliminary experimental results confirmed that the proposed solution could be integrated in laboratory equipment. © Springer International Publishing AG 2017.
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ABSTRACT: Many students who have to study mathematics as an enabling subject within higher education experience mathematical anxiety to a greater or lesser extent. This affliction can impact student learning and achievement in mathematics and so a number of strategies have been suggested for alleviating mathematical anxiety or at least moderating its effects. This paper reports on a comparison of the mathematical anxiety experienced by two groups of students each studying a different subject discipline. The results indicate that the groups have quite different levels of anxiety and the differing contributing factors between the groups suggest that approaches to remediation need to be tailored to reflect these factors. © The Author(s).
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ABSTRACT: Modern fast-paced technological world poses new requirement to graduates and their qualification. The educational systems of all countries accept the challenge by the national labour market. Tertiary education systems are forced to adapt to the requirements from employers. They are always looking for ways to accelerate students deepening their knowledge, sometimes by reducing their erudition and outlook. Thus, education is often focused on a particular client (employer, company, etc.). Russian universities resist this tendency. Wide basic training allows graduates to adapt quickly to any developing technologies and changing conditions of the labour market. At the same time, graduates have very low practical skills and employers need to retrain specialists. Nowadays, the market has changed. It requires graduates who are ready to use their skills immediately. The Russian education system is forced to innovate and use new educational technologies to correspond to the new economic conditions. Despite this, it is also very important to save the traditions of the Russian school. In this paper we research students’ attitude towards blended learning, based on survey results. B-learning is a new promising approach to studying Mathematics with continuous access to the course material from any device with an Internet connection. It is concluded that b-learning is currently the most preferable form of studying. We discuss the advantages of b-learning over the traditional forms and over pure e-learning. Grade ratings of Mathematics students that use b-learning tend to be higher, due to the fact that b-learning facilitates regular and systematic work during semester. Additionally, b-learning increases transparency in evaluation of students’ work. We establish that elements of e-learning in mathematical disciplines have their own peculiarities in comparison to other sciences, especially humanities. © Springer International Publishing AG 2017
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ABSTRACT: This paper give an insight on effect of education and socio economic factors on education on earning for Pakistan using data mining technique Regression tree and classification tree (CART). Labor force survey data used in this paper. Variables used as predictors in the study are Education, Gender, Status, Training, and Occupation, Location of working, Training, Experience, Age and Type of industry, where monthly income is used as an independent variable. In case of classification income is divided in Quintiles, which is used as a dependent variable for classification variable. Type of industry, education, age and occupation are found significant variables in both classification and regression tree. Regression trees shows that instead of education type of industry is the most important variable and sex and education are the least important variables. Classification tree also shows that Type of industry is the most significant variable which effects the earning of an individual, then age and occupation of an individual come and education is the least important variable where the rest of predictors play no role in earning of an individual. © ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2017.
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ABSTRACT: Robotics in education is considered as a powerful tool for motivating and training students. Thanks to its multidisciplinary character, it allows for the development of the contents of a multitude of materials, mainly those related to Science, Technology, Engineering and Mathematics (STEM). This has been demonstrated in many studies and experiences that have been developed around the world over recent years. However, despite the undoubted benefits and the various initiatives, many educational communities have serious difficulties implementing this tool in the development of their curriculums. The purpose of this article is to present Ciberlandia, a real learning experience that responds to these difficulties and helps to extensively promote careers in scientific and technological disciplines for youngsters. This initiative has celebrated 4 editions and has involved 2,480 participants from 53 primary and secondary schools in The Canary Islands. © Springer International Publishing AG 2017.
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ABSTRACT: The purpose of this paper is to introduce and analyze results of the research carried out at Estonian Centre for Engineering Pedagogy at Tallinn University of Technology (TUT). Micro-lessons of 260 technical teachers teaching at vocational schools, gymnasiums and universities have been analyzed with special matrix for lesson analysis. The research has been carried out in 4 groups: (1) STEM teaching at vocational schools, (2) STEM teaching at gymnasiums (high schools), (3) STEM teaching at universities (including colleges and universities of applied higher education), and (4) STEM continuing education in engineering companies. Most common teaching models, strategies and methods enabling deep understanding and interactive learning used in STEM teaching by technical teachers who have graduated from TUT either on master level or in continuing education have been determined and analyzed in the present article. © Springer International Publishing AG 2017.
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ABSTRACT: Robotics is a popular vehicle to introduce young people to science, technology, engineering and mathematics (STEM) with various approaches worldwide that use robotics to teach or entertain or both, accompanied by various tools and repositories. However, the stakeholders involved have different goals and methods, thus difficulties in finding common ground. E.g. the focus in most cases is on increasing interest in STEM, but research methods are unspecified or vague; or despite the vastness of offerings, teachers are reluctant to incorporate activities in the classroom. In this paper, we introduce the Educational Robotics for STEM (ER4STEM) project that will realize a creative and critical use of educational robotics to maintain children’s curiosity in the world. An open and conceptual framework will bring three main stakeholders of educational robotics—teachers, educational researchers and organizations offering educational robotics—together through a user- and activity centered repository. © Springer International Publishing Switzerland 2017.
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ABSTRACT: Background: Increasing human resources in engineering is a key concern for the United States. While some research has considered pathways to doctoral study, there is no clear empirical evidence on the role of undergraduate experiences in motivating engineers to continue to graduate school, both in engineering programs and more broadly. Purpose/Hypothesis: We investigated three influences on engineers’ decisions to enter graduate school: mathematics proficiency, self-assessments of engineering skills, and co-curricular experiences. Design/method: Using data from 1,119 engineers, we developed a hierarchical multinomial logistic model to examine engineers’ graduate school enrollment patterns. Results: Math proficiency, participation in undergraduate research, and self-assessed leadership skills are significant positive predictors of attendance in an engineering graduate program, although self-assessed teamwork skills are a negative predictor. For attendance in a nonengineering graduate school program, math proficiency, nonengineering community volunteer work, and engineering clubs were positive predictors, but none of the self-assessed skills were significant predictors. Conclusions: Our findings support past research that emphasized academic preparedness in mathematics, and further corroborate the claim that K–12 math education is a key policy lever to the engineering pipeline from undergraduate to graduate education. Our findings also indicate differences between engineering and nonengineering graduate study in relation to self-assessed skills and co-curricular experiences. Future research is needed on which types of preparation during college are needed for graduate school choice. © 2016 ASEE
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ABSTRACT: The Maker Movement or do-it-yourself culture is a concept uses novel, mostly via digital applications and tools to emphasize the learningthrough-doing in the social environment. This culture inspires teachers through learning by construction and is seen as an important driver for education. In this chapter, we introduce the Maker Movement and describe how it contributes to the STEM education. The authors recite their experience through the project “Maker Days for Kids” which after that, was served as a fundamental base for a following Massive Open Online Course (MOOC). This online course brought some of the emerging technologies together with an appropriate didactical project about “Making activities for classrooms” to the public. It can be concluded that the MOOC assists in fostering the STEM education by rapidly transferring knowledge to the involved teachers. © Springer International Publishing AG 2017.
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ABSTRACT: Science, technology, engineering and mathematics education for high school learners in developing countries is a challenge for two significant reasons: equipment for education is expensive and complex, and economically-marginalized youth must be integrated in pre-engineering programs to prepare them for technical programmes at university. The goal of establishing AfrikaBot is to prepare high school learners to study engineering at the University of Johannesburg; thus to train teenagers from disadvantaged communities with no prior experience in STEM to participate in a challenge to build and program a robot. Also, AfrikaBot aims to equip teenagers from low-income households with technology and entrepreneurial skills in a repressed economy. AfrikaBot achieves the above with a build-it-yourself robot that can be used after the competition to invent systems with real world applications. Anticipated long-term outcomes of the AfrikaBot program will influence the structure of future robotics challenges, and promote a higher number of technical candidates from marginalized communities. By transferring enabling technology skills in a fun and engaging way, participants will rapidly build the confidence to pursue careers in STEM fields. Participants can also acquire entrepreneurial skills that may lead to the establishment of new businesses and the creation of local jobs in both the formal and informal sectors in Africa. This paper presents the organizational and physical design of AfrikaBot, a robotics challenge that will be held in the latter half of 2016. © Springer International Publishing AG 2017.
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ABSTRACT: Despite the importance of competencies in computer science for participation in the digital transformation of nearly all sectors, there is still a lack of learning material and technically experienced teachers in German schools. In the paper at hand, we investigate the potential of Massive Open Online Courses (MOOCs) for secondary education. Schools can profit from this learning content and format provided by well-known institutions. However, German schools provide some challenging conditions, which have to be taken into account for a meaningful integration of e-learning elements. Our statistical and qualitative results are based on the representative data of the National Educational Panel Study (NEPS), the learning data of more than 100,000 online learners from over 150 countries, and the outcomes of several workshops with teachers and school administrators. © Springer International Publishing AG 2017.
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ABSTRACT: According to modern tendencies, open source software conquest all areas of calculations. This paper shows only small aspect of its usage in Bauman University: tuition of “TMM” discipline. Now students are free to choose software for their tasks. Most software products that computers in Bauman are equipped with are proprietary. Rightsmanagement problems are worsening tuition process and stimulating to use free solutions instead. Several solutions, their (dis)advantages in comparison with proprietary products are explained in this paper with paying attention to specific tasks of TMM. © Springer International Publishing Switzerland 2017.
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ABSTRACT: This paper reports the design and development process of an artistic robot by a team of five engineering and design students from Belgian, Finland, Poland, Romania and Scotland. To contribute to this goal, the team designed and assembled GraphBot, a voice commanded drawing robot prototype, following the EPS@ISEP process. In addition, the team specified their target as young children and, in particular girls, and stated that their motivation was to introduce young generations to the world of science, technology, engineering and mathematics (STEM). In terms of outcomes, this project is expected to go beyond the boundaries of the traditional development of scientific and technical competences, by providing the students with a holistic learning experience, fostering also the development of personal and inter-personal skills within a multidisciplinary and multicultural teamwork set-up. © Springer International Publishing AG 2017.
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ABSTRACT: The paper describes the development and initial evaluation of an Augmented Reality (AR) system aimed at improving deaf children’s competence in mathematics. The system allows for creating 3D animated avatars that translate from spoken English to Signed English (SE) in real time. The virtual sign language interpreters, displayed as 3D holograms in a mixed reality environment, can be used in the classroom to translate in real time the math lessons delivered by the teacher, at home to facilitate communication between hearing parents and deaf children, and at home or in the lab when children interact with math digital learning materials. An initial formative evaluation with deaf students, parents and educators supports the usability and usefulness of the AR system. © ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2017.
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ABSTRACT: There is growing evidence of the potential of educational robotics to enhance science, technology, engineering and mathematics education provided that they are deployed carefully. This paper describes a developmental research project between a university and a secondary school in the UK to develop extended robotics enhancement classes, mainly using LEGO MINDSTORMS robotic kits, and GeoGebra, which was used to animate virtual robots. Two styles of class were deployed: student-led project creations and facilitator-led challenges. The pedagogical principles underpinning these classes and their design are discussed. Feedback generally indicated that the classes were successful and appreciated by the students but they experienced difficulties in incorporating the virtual robotic element. Lessons learnt from the project, including the development of employability skills, the potential impact on students with autism, and the effective use of peer students, are discussed. The possibility of combining the two styles of class together is proposed. © Springer International Publishing Switzerland 2017.
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ABSTRACT: Enrollment in the STEM fields (science, technology, engineering and math) is not keeping pace with the need. Recent reports indicate a decrease in the number of graduates from STEM fields and a shortage on the job market. Considering these issues, particular attention has been paid developing innovative methods and tools for improved teaching of STEM themes. This work presents an approach involving multiple entry points for young people to engage in the STEM fields. This approach is manifested in the non-profit association Practical Robotics Institute Austria (PRIA) with its activities designed to fill STEM gaps in the Austrian education system and to bring innovative engagement that cannot be found in the classrooms. Thus, STEM literacy is fostered as well as the development of systems thinking, problem solving, and teamwork skills. © Springer International Publishing Switzerland 2017.
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ABSTRACT: In this paper, we present the results of an experiment that took place in a classroom of a junior high school. Instead of using the traditional methods where the teacher presents the knowledge (of a daily lesson) and the students assimilate in a passive mood, we set students to active hypothesis searching, thinking, exploring, trying and proving rules. As ontologies gather the information in a well-organized form, where relations between geometrical objects are exposed and explained, we took advantage of the properties of the circle’s central and inscribed angles, we connected them to the notion of regular polygons and created the liaison between the two ontologies of the circle and the regular polygons. The purpose of this assignment was to improve the students’ view of Mathematics. This process allowed the students to realize that Mathematics is a subject worthy of exploration and not just memorizing properties of a geometrical object. In this assignment, the students undertook activities that allowed them to observe, cooperate, speculate, verify and connect geometrical meanings with mathematical concepts. © Springer International Publishing AG 2017.
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ABSTRACT: System Dynamics (SD) modeling is a powerful analytical method used by professional scientists, academics, and governmental officials to study the behavior patterns of complex systems. Specifically through use of the Stella software, it is a method that I and others have used for over two decades with high school, and even middle school, math and science students. In this paper I describe an introduction to SD modeling intended for an algebra class (in either middle or high school). In the body of the paper, a nested sequence of simple bank account examples, increasing in complexity, is used to demonstrate a comparison between using a closed form approach and using Stella to mathematize each situation. The comparison, showing equivalent recursive equations, closed form equations, and Stella modeling diagrams, is designed to give the reader (algebra teacher, mathematics education decision-maker, researcher, or whomever) an accessible introduction to understanding Stella model diagrams and the mathematical engine operating under the "hood" of the software. In particular, I highlight the limitations of closed form equations to capture the needed problem elements beyond a certain level of complexity, even when the problem is still simple enough for analysis by quite young students using Stella. In the final section, I discuss how, once students become comfortable with the software, the level of sophistication of problems they can analyze (including complex problems) by designing and building Stella models is extensive, significantly beyond what they can analyze with equations. Then I point to limitations in the traditional math curriculum, manifest in the Common Core State Standards, in terms of failure to prepare students for modeling of complex dynamic systems, and the related failure to exploit the potential of new representational resources. © The Author(s).
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ABSTRACT: There is an increasing need for educators at all levels to equip more students with problem-solving skills that better fit our changing work force. Students are largely unaware of many science-, technology-, engineering-, and math-related (STEM) careers. They often do not understand the importance of those careers or what skills are required to pursue them. Students are exposed to some of those skills if they take Career Technical Education (CTE) classes, but rarely do they see the connections in their core math classes. Math teachers have pointed to their dense curricula as making STEM integration impractical. A study of the Common Core State Standards for Mathematics (CCSS-M), however, reveals open doors for integration. There are specific Algebra I CCSS-M that can be met through STEM-oriented, problem-based learning (PBL). STEM PBL has the potential for increasing students' cognitive engagement while, at the same time, introducing interesting STEM careers. These connections need to be integrated in curricula aligned to the CCSS-M. In order to further develop and implement evolving STEMPBL connections, there is a need for increased, ongoing dialog between educational leadership and representatives from the STEM working community. The end result can be that most US students will be exposed to a much broader range of STEM careers, STEM skills, and understand how the Algebra they learn is useful in the real world. © The Author(s).
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ABSTRACT: Although data mining has been considered as a silver bullet which magically extracts valuable information from the stacked and unused data, its too many methods frequently confuse and mislead researchers. Therefore, in order to get a satisfying result, researchers need plenty of experience to choose a proper data mining method suitable to the purpose of their research. Unfortunately, in the education field, there are a few studies to point out this problem. In order to resolve this issue, in this paper, a study was conducted to compare Neural Network, Logistic Regression, and Decision Tree on educational data from Korea Youth Panel Survey (KYPS). The result showed the prediction accuracies of the methods were meaningfully different, but it doesn’t mean that the prediction accuracy is the only factor in decision of a specific method. Rather, the result suggested that researchers should consider various aspects of the methods to choose a specific method because each method has its own pros and cons. © Springer Nature Singapore Pte Ltd. 2017.
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ABSTRACT: Youngster’s Science Festival in Chitose was started 10 years agok, and since then, this science event has been held once a year. Its original and main objective is laid in providing children in local community with opportunities for triggering their interests in various fields of natural science and technology through experiment demonstrations. In its early years, majority of demonstrators were active and retired teachers from elementary to ternary schools and educational institutes as well as university and high school students. Some people from industrial sectors also joined to serve as demonstrators explaining some technologies related to their corporate activities. The number of such participants from industry has been recently increasing. Moreover, scopes of the demonstrations have been expanded over the years so as to include certain fields in social sciences. For such fields, local residents who are voluntarily involved in lifelong educational activities have become main demonstrators who explain their achievements. Now, Youngster’s Science Festival in Chitose has become a successful science event in the local community which has been served as appropriate opportunities, not only for providing children with triggering opportunities for getting familiar with STEM (science, technology, engineering and mathematics) fields, but also for allowing wider generations from parents to grandparent ages to enjoy lifelong educational activities. In order to enhance advantages obtainable through the event, establishment of collaborations among various sectors in the local community is very important. © Springer International Publishing AG 2017.
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ABSTRACT: The demand for information and communications technology (ICT) has grown remarkably in recent years, with customers wanting to leverage it to transform their on-site work and create new business opportunities through innovations. In this climate, the deployment of artificial intelligence (AI) is attracting special interest. In the Fujitsu Group, Fujitsu Laboratories has been the hub of the research and development of AI since the 1980s, aiming to realize its practical application. Today, our knowledge and expertise in AI are integrated into a structured system-Human Centric AI Zinrai (hereafter, Zinrai). Based on Fujitsu's knowledge and know-how gained through cutting-edge research, Zinrai comprises the component technologies of sensing and recognition, knowledge processing, and decision-making and support, together with learning technologies that allow these features to be enhanced and grow. Fujitsu takes a unique approach to AI because these technologies are organically integrated to facilitate an ICT environment that helps enrich people's lives and society. This paper presents contextual accounts of AI development at Fujitsu, and describes innovative technologies that represent the four areas of technology within Zinrai: learning, sensory-media, knowledge, and mathematics. It also gives some accounts of collaborative initiatives with our customers to promote the AI business. © 2017, Fujitsu Ltd. All rights reserved.
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ABSTRACT: Introductory physics courses are a fundamental offering in physics departments around the globe. Most often, introductory physics is offered as a two-semester sequence with basic mechanics being taught in the first semester and electricity and magnetism in the second. Introductory physics is required for students pursuing engineering and many other STEM disciplines. There are timeless questions that arise pertaining to these foundation courses in physics. These questions include: What topics should be taught? When should these topics be taught? This paper will address these questions and include a brief discussion on student learning in a second-semester algebra-based physics course. An additional question to be raised is: Does taking the introductory course sequence “out of order” have an impact on student learning in physics? Finally broader implications regarding the content and topic order in introductory physics will be explored. This exploration will also include implications for the larger STEM communities. © Springer International Publishing AG 2017.
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ABSTRACT: Background: Despite long-standing initiatives to improve gender equity across STEM fields, women's representation in undergraduate engineering programs remains low. STEM faculty, as influential gatekeepers, can promote gender inclusivity in these fields. Yet, little is known about how faculty construct their responsibilities to advance gender equity. Purpose/Hypothesis: We investigated how STEM faculty teaching first-year engineering courses constructed teacher identities and responsibilities. Our research questions included: What discourses do faculty use to construct the meaning of student gender expression in their classroom? How do faculty discursively position themselves in relation to gender equity? What teacher identities and responsibilities do they construct through these discourses?. Design/Method: Utilizing a feminist, poststructural epistemology and discursive methodology, we analyzed 18 interviews with instructors in three undergraduate engineering programs. After coding data for ways instructors talked about gender in their work with students, we analyzed how faculty constructed their teacher identities in relation to each discourse and how these positions affected their promotion of gender equity. Results: Faculty used three dominant discourses to construct student gender expression and teacher identities: gender blindness, gender acknowledgment, and gender intervention. Faculty most frequently utilized discourses acknowledging gender inequity, which often limited their responsibilities to promote equity and highlights the pernicious nature of systemic gender bias. Conclusions: Findings suggest that institutions could expand discourse and better align faculty awareness of gender inequity with meaningful, pedagogical change strategies. © 2016 ASEE
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ABSTRACT: Petri nets represent a prominent formal method for modeling distributed systems both visually and with sound mathematics. They are very successful in modeling different workflow processes. In particular, Petri nets can be used to model curricula including causal dependencies of courses, necessary and optional courses etc. Having a Petri net model of single courses and the model of the whole curriculum in a particular field, each run of the Petri net model will represent a possible individual learnflow of a student. In this survey we show how to construct Petri net models of courses, models of the whole curriculum and models of individual learnflows. The presented method is suitable both for planning, management and control of e-learning courses and study programs as well as for classroom courses and study programs. © 2016 IEEE.
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ABSTRACT: The Cusp Catastrophe Model provides a promising approach for health and behavioral researchers to investigate both continuous and quantum changes in one modeling framework. However, application of the model is hindered by unresolved issues around a statistical model fitting to the data. This paper reports our exploratory work in developing a new approach to statistical cusp catastrophe modeling. In this new approach, the Cusp Catastrophe Model is cast into a statistical nonlinear regression for parameter estimation. The algorithms of the delayed convention and Maxwell convention are applied to obtain parameter estimates using maximum likelihood estimation. Through a series of simulation studies, we demonstrate that (a) parameter estimation of this statistical cusp model is unbiased, and (b) use of a bootstrapping procedure enables efficient statistical inference. To test the utility of this new method, we analyze survey data collected for an NIH-funded project providing HIV-prevention education to adolescents in the Bahamas. We found that the results can be more reasonably explained by our approach than other existing methods. Additional research is needed to establish this new approach as the most reliable method for fitting the cusp catastrophe model. Further research should focus on additional theoretical analysis, extension of the model for analyzing categorical and counting data, and additional applications in analyzing different data types. © 2016 IEEE.
AUTHOR KEYWORDS: Asymmetry;  Bifurcation;  Bootstrapping;  Cusp Catastrophe Model;  HIV prevention
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Zaharakis, I.D.a  b , Sklavos, N.b  c , Kameas, A.b  d 
Exploiting ubiquitous computing, mobile computing and the internet of things to promote science education
(2016) 2016 8th IFIP International Conference on New Technologies, Mobility and Security, NTMS 2016, art. no. 7792451, . 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85011294799&doi=10.1109%2fNTMS.2016.7792451&partnerID=40&md5=e281b973e8064ee9509232731e0d2c1a

DOI: 10.1109/NTMS.2016.7792451
AFFILIATIONS: Technological Educational Institute of Western Greece, Hellas, Greece; 
Computer Technology Institute and Press 'Diophantus', Hellas, Greece; 
Computer Engineering and Informatics Department, University of Patras, Hellas, Greece; 
School of Science and Technology, Hellenic Open University, Patra, Hellas, Greece
ABSTRACT: Project UMI-Sci-Ed aims to investigate the introduction of Ubiquitous and Mobile technologies in science, technology, engineering and mathematics (STEM) education. By carefully exploiting state of the art technologies, tools and educational activities, the project will offer novel educational services, implement innovative pedagogies and enhance students' and teachers' creativity, socialization and scientific citizenship. By putting these technologies in practice, it will enhance the level of STEM education young girls and boys are receiving and at the same time make attractive the prospect of pursuing a career in related domains. To this end, communities of practice (CoPs) will be formed dynamically around STEM projects implemented at schools, including representatives of all necessary stakeholders. © 2016 IEEE.
AUTHOR KEYWORDS: Community of practice;  Internet of things;  STEM education;  Ubiquitous and mobile computing
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Rollande, R.a  b , Grundspenkis, J.b , Mislevics, A.b 
Suitability analysis of graph visualization algorithms for personalized study planning
(2016) 2016 20th International Conference on System Theory, Control and Computing, ICSTCC 2016 - Joint Conference of SINTES 20, SACCS 16, SIMSIS 20 - Proceedings, art. no. 7790705, pp. 441-448. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010297316&doi=10.1109%2fICSTCC.2016.7790705&partnerID=40&md5=8d5d677317d992a1b6c3316a53ab9c9d

DOI: 10.1109/ICSTCC.2016.7790705
AFFILIATIONS: Engineering Research Institute, Ventspils International Radio Astronomy Centre of Ventspils, University College, Ventspils, Latvia; 
Department of Systems Theory and Design, Riga Technical University, Riga, Latvia
ABSTRACT: In previous papers the present authors have covered personalized study planning framework, and also have implemented study planning system (SPS) prototype, which allows to create a personalized study program, and then to plan the course learning, setting the courses in the required sequence, and make structure analysis thus detecting the most significant nodes in the graph structure. In this paper authors describe the application of eight common graph visualization algorithms - Tree, Circular, EfficientSugiyama Fruchterman-Reingold - FR, BoundedFR, ISOM, Kamada - Kawai - KK; LinLog - for representing study plans and course structures in the personalized study planning system. © 2016 IEEE.
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ABSTRACT: This essay addresses the colonial and cultural iconography of Curious George as a curious monkey and contemporary Science, Technology, Engineering, and Mathematics (STEM) ambassador. We critically consider how the United States’ political desire to compete globally through STEM leadership is both promoted and popularised through Curious George. Drawing on Postcolonial Science and Technology Studies, we argue it is crucial to critically read the colonial grounds under which popular figures are predicated in concert with the circulation of contemporary politics. Specifically, we attend to the colonial roots of curiosity and the frontier mentality that underlie Curious George’s push for STEM education while advocating for the rethinking of discourses that situate STEM as a value-free solution to global competitiveness. Through a postcolonial reading of Curious George, we demonstrate how the historical relationship between curiosity, primates, and science also produce colonial connotations that should provide scepticism to the current educational push that thrusts young learners to ‘get curious’. Understanding how the West constitutes themselves in opposition to the monkey icon better enables readers to understand how the trope of curiosity, essential in current scientific discourse, positions Curious George as a vehicle for directing citizens to read STEM educational policy as ideologically neutral. © 2017 Informa UK Limited, trading as Taylor & Francis Group
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ABSTRACT: This paper provides a progress report on our project to advance and integrate knowledge of Telecommunication Standards into STEM Education. We discuss the problems facing standards education in US universities and outline the motivations for this project This is followed by an overview of the project's philosophy, organization, activities, and a description of the new course we are developing as a model for modern standards education. We provide and discuss some of the results obtained in our first offering of the new course. These results suggest that interactive instruction strategies are particularly suited to standards education. © 2016 IEEE.
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ABSTRACT: Embracing complexity in today's world makes students impatient to learn following the conventional chalk-and-talk style of teaching, and yet plenty of helpful IT-techniques are available and surrounded. This talk provides a care-and-feeding of STEAM education, namely 'Science, Technology, Engineering, Art, and Mathematics', offering a new way of utilizing matters of natural learning to be 'live'. A tree robot is created as an instrument to help students achieve the 21st century learning skills. As a result of many hours in experiments with the proposed pedagogy, the robot helps redefine what attention is and how to use it innovatively. © 2016 IEEE.
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ABSTRACT: Research on students’ transition, retention and experiences in science, technology, engineering and mathematics (STEM) has increasingly focused on identity formation and on students’ integration in the study programmes. However, studies focusing on the role of the curriculum in this process at the level of higher education are scarce. The present article analyses how the students’ transition into STEM higher education and their construction of a disciplinary identity is affected by the design of the curriculum. Twenty students entering a STEM higher education programme were followed through consecutive narrative interviews from the end of upper-secondary school and 1–3 times during first year at higher education. The data was analysed using a framework based on Bernstein’s concepts of classification and framing. Most students experienced strongly classified and strongly framed higher education programmes where the modules were isolated from each other, and the sequencing and pace made it difficult to experience the courses as meaningful. This impeded the students’ construction of a disciplinary identity. There are indications that weaker classification and framing offer the students a transition into first year where the students experienced the programmes as more meaningful. © 2016 Springer Science+Business Media Dordrecht
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ABSTRACT: In the last 20 years, mathematics teaching and learning encounters quite a big problem, especially at the tertiary level. The main concern always surrounds the students' achievement in the subject matter. Students' performance in mathematics at first year is reflected by the students' mathematical background prior to the admittance into the university. The study examined 165 first year students in the Faculty of Engineering Technology (FTK) who took the Mathematics Competency test upon entering the university at the beginning of their first semester. A test consisted of 40 fundamental mathematical questions which students have learned them before. From the result, 84% of these students failed this test. However, looking at their Sijil Pelajaran Malaysia (SPM) mathematics result during Form Five (12th grade) in school, the majority did quite well in that exam. These students also took a first year mathematics course which is Technical Mathematics at the same semester. At the end of the semester, the result of their Technical Mathematics course seemed to be quite good. The performance of these three mathematics results was being compared and studied. © The Authors, published by EDP Sciences, 2017.
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ABSTRACT: Calculators are one of the important technology used to solve mathematical computations. It also can be the tool for learning mathematics if it is used appropriately. However, too much depends on calculator can be harmful to students ability to solve simple mathematical problem. The purpose of this study is to examine the dependency of students in Faculty of Engineering Technology (FTK), Universiti Teknikal Malaysia Melaka, on the usage of calculator to solve the mathematical problems. A sample of 383 first year Engineering Technology (ET) students' taking mathematics subject are selected from five different course. Students were examined based on the results of Mathematic Competency Test and the survey from a questionnaire that covers questions regarding the students' enjoyment on the usage of calculator and the usefulness of calculator in mathematic activities. The investigation yield a result showing that the students has a high dependency on using calculator to solve mathematical problem. © The Authors, published by EDP Sciences, 2017.
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Khashi'Ie, N.S., Said, R.M., Zainal, N.A., Miswan, N.H.
A Comparison Study of Students' Performance in Pre and Post Result of A Mathematics Competency Test
(2016) MATEC Web of Conferences, 87, art. no. 04001, . 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85009141762&doi=10.1051%2fmatecconf%2f20178704001&partnerID=40&md5=f5124dc03d6c48eed3ba22b7ccc63d2b

DOI: 10.1051/matecconf/20178704001
AFFILIATIONS: Faculty of Engineering Technology, Universiti Teknikal Malaysia Melaka, Hang Tuah Jaya, Durian Tunggal, Melaka, Malaysia
ABSTRACT: The objective of this study was to compare the performance of Engineering Technology (ET) students' in a Pre and Post Mathematics Competency Test during their first year of study at the Faculty of Engineering Technology (FTK), Universiti Teknikal Malaysia Melaka (UTeM). This article also aims to examine the student's understanding in the area of Mathematics, particularly in Algebra, Trigonometry and Functions. A total of 176 first year students from the Department of Mechanical Engineering Technology (JTKM) were chosen to answer the Mathematics Competency Test. The pre-test was held in the first week of the semester, while the post-test was held during the second semester. The results showed that the students' performance in post-test was better compared to that pre-test. However, statistical analysis on students' performance by each question showed that most of the students did not understand the basic concepts in Algebra, Trigonometry and Functions. © The Authors, published by EDP Sciences, 2017.
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ABSTRACT: In order to fulfil the need of sizeable skill workers, Malaysia will introduce STEM integration education in mainstream schools throughout the country. However, like any educational reform, one important issue that needs to be taken into account is the teachers' readiness especially in terms of their skills and competency in implementing the reform. As such, the purpose of this study is to assess differences between teachers' competency for STEM integration education between urban and rural teachers. A total of 244 teachers (urban = 129, rural = 115) are employed as sample in this cross-sectional quantitative study. Responses from an 18-item questionnaire were analysed using Rasch Model analysis to determine characteristics of item that measure competency between urban and rural teachers. The DIF analysis shows that items related to competency in (1) ICT integration, and (2) organizing co-curricular activities showed a significant difference in their measures between both sets of teachers. The result from this study would certainly provide useful information to relevant stakeholders, especially with regards to providing training for the teachers in the designated areas. © The Authors, published by EDP Sciences, 2017.
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ABSTRACT: The term failure typically evokes negative connotations in educational settings and is likely to be accompanied by negative emotional states, low sense of confidence, and lack of persistence. These negative emotional and behavioral states may factor into an individual not pursuing a degree or career in science, technology, engineering, or mathematics (STEM). This is of particular concern considering the low number of women and underrepresented minorities pursing and working in a STEM field. Utilizing interview data with professionals across STEM, we sought to understand the role failure played in the persistence of individuals who enter and pursue paths toward STEM-related careers. Findings highlighted how participants’ experiences with failure (1) shaped their outlooks or views of failure, (2) shaped their trajectories within STEM, and (3) provided them with additional skills or qualities. A few differences based on participants’ sex, field, and highest degree also manifested in our analysis. We expect the results from this study to add research-based results to the current conversation around whether experiences with failure should be part of formal and informal educational settings and standards-based practices. © 2016 Springer Science+Business Media New York
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ABSTRACT: Placement of students is one of the very important activities in educational institutions. Admission and reputation of institutions mainly depends on placements. Hence all institutions strive to strengthen placement department. In this study, the objective is to analyze previous year's student's historical data and predict placement chance of the current students and the percentage placement chance of the institution. A model is proposed along with an algorithm to predict the placement chance of students. Data pertaining to the study were collected form the same institution for which the placement chance prediction and percentage placement need to be found from 2006 to 2015. Data collected is divided into historic data form 2016to 1014 and test data i.e, 2014; 2016 data is considered as current data. Suitable data pre-processing methods are applied. Students having better chance of placement are characterized as good if not bad. This proposed model is compared with other classification algorithms such as Naïve bayes, Decision tree, and Neural network with respect to accuracy, precision and recall. From the results obtained it is found that the proposed algorithm predicts better in comparison with other algorithms. © 2016 IEEE.
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ABSTRACT: The goal of the Methodologies for Engineering Learning and Teaching (MELT) approach is to enhance the attractiveness of education through science, technology, engineering and mathematics subjects, while promoting awareness of STEM careers during upper secondary school. As a consequence, its main goal is to take into account students' aspirations and expectations during university programs and beyond, leading to an increased engagement in STEM careers. To accomplish these goals, a new, innovative and connected approach is presented, with a concept that encompasses the main stakeholders in scientific education, along with the main actors in society. A global and scalable education framework model is presented, aiming to provide guidelines for an improved collaborative approach to STEM education in the future. © 2016 IEEE.
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ABSTRACT: In 2013, a program called 'Mathematics Digital Practice Office' (CDM), was created at the School of Engineering of the University of Porto (FEUP). Its goals were to offer the students of mathematical courses (curricular units), more opportunities (besides contact hours/classes) to train the exercises, to clarify remaining and last minute doubts and to test their knowledge on the subjects throughout the semester, with the purpose of increasing academic success and mitigating dropout rates in mathematics curricular units/courses. In this scope, a program was implemented, covering, now, 642 students of six mathematics courses of engineering programs. It aims to provide additional support to the face-to-face classes, based on a distance education system, using technology and social networks to enhance learning, with multiple learning strategies (forum, videoconferences, multiple-choice tests, materials repository, etc). For the evaluation of the impact of this initiative, data was collected from different methods allowing us to realize that students are highly satisfied with the initiative and how it is being implemented, that they recognize the importance of the program for their academic success. Regarding students' academic results, the collected data revealed that final grades have increased, for all courses, since the CDM program has been implemented, as well as approval rates. Dropout rates after the first test are lower in courses supported by CDM. The main contribution of this work, is to describe how, in a high and constant academic failure and still relatively high dropout context, a distance learning program - able to be replicated in any course of any given higher education institution - was created and successfully mitigated this situation with the use of virtual platforms and social media to enhance formative assessment. © 2016 IEEE.
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ABSTRACT: Among today's attributes required to engineers is creativity. From the creativity domain, this work focused in mathematical creativity, since we teach students in Mathematics courses. This paper presents the study of 61 students' understanding of mathematical creativity of four engineering degrees that were in first year of a northeastern Portuguese university and we analyzed their texts to an open question in a Google Drive Form: "What do you understand by mathematical creativity?" Data collection was done in the first semester of 2014/2015 in the Linear Algebra course. The content analysis of students' answers focused on their texts led to three main categories that were crossed with students' gender, age, degree, and their liking for Mathematics. The results showed that "problem solving" category had the majority of the references, and there were no differences between the proportions of the categories by gender, age or liking mathematics or even independency. This exploratory study leaves clues about the connection that needs to be made between mathematical creativity and solving problems, in order to foster it in Mathematics courses in engineering degrees. © 2016 IEEE.
AUTHOR KEYWORDS: Creativity;  engineering;  higher education;  mathematical creativity
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Abreu, S., Caldeira, A., Costa, A.R., Gomes, T., Roque, L.A.C.
Interdisciplinary team work: Applying working methods to a math project
(2016) CISPEE 2016 - 2nd International Conference of the Portuguese Society for Engineering Education, Proceedings, art. no. 7777729, . 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010460291&doi=10.1109%2fCISPEE.2016.7777729&partnerID=40&md5=6b5bdd23b182fe86d1ae02090cbb075e

DOI: 10.1109/CISPEE.2016.7777729
AFFILIATIONS: School of Engineering, Polytechnic of Porto, ISEP, LEMA, SYSTEC -ISR, Porto, Portugal
ABSTRACT: In this work, we describe an interdisciplinary teaching experiment involving three subjects of the scientific area of Mathematics and a fourth one in the area of Management. Using only one project, the students developed skills, in an integrated way, in the fields of the subjects involved. The structure of the project is described in detail. It is shown how the knowledge obtained in the different subjects is needed and how it connects together to answer the proposed challenges. We report the progress of the students' work, the main difficulties and the skills developed during this process. We conclude with a reflection on the main problems and gains that may arise in projects of this kind. © 2016 European Union.
AUTHOR KEYWORDS: Interdisciplinarity;  mathematics teaching;  soft skills;  team work;  working methods
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Ciolacu, M.a , Beer, R.b 
Adaptive user interface for higher education based on web technology
(2016) 2016 IEEE 22nd International Symposium for Design and Technology in Electronic Packaging, SIITME 2016, art. no. 7777299, pp. 300-303. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010791395&doi=10.1109%2fSIITME.2016.7777299&partnerID=40&md5=1caa529530507efec50a3b23498d780c

DOI: 10.1109/SIITME.2016.7777299
AFFILIATIONS: Faculty of Business Informatics, Deggendorf Institute of Technology, Deggendorf, Germany; 
Informatics Faculty, University Passau, Passau, Germany
ABSTRACT: We present an Adaptive User Interface (AUI) for online courses in higher education as a method for solving the challenges posed by the different knowledge levels in a heterogeneous group of students. The scenario described in this paper is an online beginners' course in Mathematics which is extended by an adaptive course layout to better fit the needs of every individual student. The course offers an entry-level test to check each student's prior knowledge and skills. The results are used to automatically determine which parts of the course are relevant for the student and which ones can be hidden, based on parameters set by the course teachers. Initial results are promising; the new adaptive learning platform in mathematics is leading to higher student satisfaction and better performance. © 2016 IEEE.
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ABSTRACT: The proceedings contain 25 papers. The topics discussed include: increasing adult students' learning opportunities with flexible learning pathways: evidence from a technology and industrial management graduate course; experimental classes of metallic materials challenges in identifying steel components; motivating first year students for an engineering degree; designing experiments with aspen HYSYS simulation to improve distillation systems; methodologies for engineering learning and teaching (MELT) approach - a way to bring young people to science (and science to young people); reconceptualizing planning - conceiving new ways of planning educational processes with authoring tools; include ethic education in the engineering courses' curriculum - the students' perspec; Portuguese and Brazilian students perceptions regarding the flow of knowledge in their courses - two different realities?; mathematical creativity definitions in engineering students in a portuguese university; a learning toolkit to promote creative and critical thinking in product design and development through design thinking; using the finite element method to understand calculus; take this waltz on creativity - the engineering students' conceptions; critical thinking for engineers and engineering critical thinking; and support system for learning mathematics in engineering higher education programmes the case of the "mathematics digital practice office.
DOCUMENT TYPE: Conference Review
SOURCE: Scopus

Alves, G.R., Fidalgo, A., Marques, A., Viegas, C., Felgueiras, M.C., Costa, R., Lima, N., Castro, M., Díaz-Orueta, G., Ruiz, E.S.C., García-Loro, F., García-Zubía, J., Hernández-Jayo, U., Kulesza, W., Gustavsson, I., Pester, A., Zutin, D., Schlichting, L., Ferreira, G., De Bona, D., Da Silva, J.B., Alves, J.B., Biléssimo, S., Pavani, A., Lima, D., Temporão, G., Marchisio, S., Concari, S., Lerro, F., Fernández, R., Paz, H., Soria, F., Almeida, N., De Oliveira, V., Pozzo, M.I., Dobboletta, E.
Spreading remote lab usage: A system - A community - A Federation
(2016) CISPEE 2016 - 2nd International Conference of the Portuguese Society for Engineering Education, Proceedings, art. no. 7777722, . 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010369433&doi=10.1109%2fCISPEE.2016.7777722&partnerID=40&md5=3c16a70045c43abb44ae7065cab2d8ef

DOI: 10.1109/CISPEE.2016.7777722
AFFILIATIONS: VISIR+ Project, Polytechnic of Porto, National Distance Education University, University of Deusto, Blekinge Institute of Technology, Carinthia University of Applied Sciences, Federal Institute of Santa Catarina, Federal University of Santa Catarina, Pontifical Catholic University of Rio de Janeiro, National University of Rosario, Brazil
ABSTRACT: Experiments have been at the heart of scientific development and education for centuries. From the outburst of Information and Communication Technologies, virtual and remote labs have added to hands-on labs a new conception of practical experience, especially in Science, Technology, Engineering and Mathematics education. This paper aims at describing the features of a remote lab named Virtual Instruments System in Reality, embedded in a community of practice and forming the spearhead of a federation of remote labs. More particularly, it discusses the advantages and disadvantages of remote labs over virtual labs as regards to scalability constraints and development and maintenance costs. Finally, it describes an actual implementation in an international community of practice of engineering schools forming the embryo of a first world wide federation of Virtual Instruments System in Reality nodes, under the framework of a project funded by the Erasmus+ Program. © 2016 IEEE.
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ABSTRACT: Information systems of educational organizations often represent a potential well of useful information which can be discovered and interpreted by using specific methods. Exam results in particular are commonly used as a single-use measure of individual knowledge states, after which they are archived and subsequently never used again. Our approach suggests using past exam results as a rich data source for extracting knowledge about learning concepts, especially regarding their mutual relationships. To achieve this goal, we adopt our method for interactive visualization of patterns in transactional data and apply it to knowledge state matrices generated from real-life exam results and Q-matrices constructed by domain experts, providing the end user with rich, easily interpretable and visually engaging dendrogram structures. © 2016 University of Split, FESB.
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ABSTRACT: Education in Science, Technology, Engineering, and Mathematics (STEM) is moving towards a more inquiry-based, and creativity stimulating pedagogy. Part of a curriculum based on such pedagogies should be challenging learning activities that engage students in investigation. At the same time, it is imperative that such activities are developed and validated in collaboration with the teachers who should incorporate them in their lesson planning. In this contribution we propose to develop innovative lessons in which such learning activities are embedded via the professional development method of Lesson Study with teachers Biology in (initial) teacher training in the Netherlands in close collaboration with students Mechanical Engineering in Singapore. Within this project both student groups will be using a model-based and VR-enabled solution created through an interdisciplinary and international collaboration between the Netherlands and Singapore.
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ABSTRACT: Educational simulations and serious games hold great potential for creating engaging and productive learning environments in STEM domains. In this paper we present and reflect on some of our research findings in a series of studies with a computer simulation in the domain electricity. These studies used the same simulation with varying instructional designs and over a range of grades. Interestingly, each design has always had a unique influence on student performance and/or engagement. We hope our results can provide some new insights for designers when designing simulations (or, serious games) for education and for educators utilizing these designs in practical settings.
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ABSTRACT: Wireless mesh networks (WMNs) have been considered as one of the key technologies for the configuration of wireless machines since they emerged. In a WMN, wireless routers provide multi-hop wireless connectivity between hosts in the network and also allow them to access the Internet via gateway devices. Wireless routers are typically equipped with multiple radios operating on different channels to increase network throughput. Multicast is a form of communication that delivers data from a source to a set of destinations simultaneously. It is used in a number of applications, such as distributed games, distance education, and video conferencing. In this study, we address a channel assignment problem for multicast in multi-radio multi-channel WMNs. In a multi-radio multi-channel WMN, two nearby nodes will interfere with each other and cause a throughput decrease when they transmit on the same channel. Thus, an important goal for multicast channel assignment is to reduce the interference among networked devices. We have developed a minimum interference channel assignment (MICA) algorithm for multicast that accurately models the interference relationship between pairs of multicast tree nodes using the concept of the interference factor and assigns channels to tree nodes to minimize interference within the multicast tree. Simulation results show that MICA achieves higher throughput and lower end-to-end packet delay compared with an existing channel assignment algorithm named multi-channel multicast (MCM). In addition, MICA achieves much lower throughput variation among the destination nodes than MCM. © 2016 by the authors; licensee MDPI, Basel, Switzerland.
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ABSTRACT: This paper presents the findings of a small-scale study that investigated the issues and challenges of teaching and learning about quantitative reasoning (QR) within a project-based learning (PjBL) context. Students and teachers were surveyed and interviewed about their experiences of learning and teaching QR in that context in contrast to teaching and learning mathematics in more traditional settings. The grade 9–12 student participants were characterised by a history of disengagement with mathematics and school in general, and the teacher participants were non-mathematics specialist teachers. Both students and teachers were new to the PjBL situation, which resulted in the teaching/learning relationship being a reciprocal one. The findings indicated that students and teachers viewed QR positively, particularly when compared with traditional mathematics teaching, yet tensions were identified for aspects such as implementation of curriculum and integration of relevant mathematics into projects. Both sets of participants identified situations where learning QR was particularly successful, along with concerns or difficulties about integrating QR into project work. The findings have implications for educators, who may need to examine their own approaches to mathematics teaching, particularly in terms of facilitating student engagement with the subject. © 2016, Mathematics Education Research Group of Australasia, Inc.
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ABSTRACT: What teachers’ think about student engagement influences the teaching practices they adopt, their responses to students and the efforts they make in the classroom. Interviews were conducted with 31 mathematics teachers from ten high schools to investigate their perceptions and beliefs about student engagement in mathematics. Teachers also reported the practices they used to engage their students during mathematics lessons. Teacher perceptions of student engagement were categorised according to recognised ‘types’ (behavioural, emotional and cognitive) and ‘levels’ (ranging from disengaged to engaged). The teachers’ reports emphasised immediate attention being paid to students’ behaviours and overt emotions towards mathematics with fewer and less extensive reports made about students’ cognitive engagement. Teachers’ abilities to implement practices considered supportive of student engagement were linked to a number of elements, including their self-efficacy. Perceptions of being powerless to engage their students resulted in many teachers limiting their efforts to attempt some form of intervention. © 2016, Mathematics Education Research Group of Australasia, Inc.
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ABSTRACT: This paper presents the research results of what the process of mathematics teaching should be under the competency-based approach allowing the development of a university student's mathematical competency. It indicates that integrative structure of mathematical competency containing cognitive, practical, motivational and value-based, reflexive and assessment-based components, updates the polyparadigm approach in teaching mathematics as an open cluster of approaches; their integrated utilization under the leading role of competency-based ap-proach contributes to developing all mathematical competency components. It justifies that competency-based, context-based, interdisciplinary, discipline-based and information technology approaches and fundamentalization play a critical part in the polyparadigm approach; the integrated utilization of all approaches results in a synergetic effect. Within this framework the basic principles of competency-based mathematics teaching as well as a coherent system to select the content of mathematics teaching for engineering educational institution students are developed.
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ABSTRACT: From 2006 to 2012, Florida Statute §1003.4156 required middle school students to complete electronic personal education planners (ePEPs) before promotion to ninth grade. The ePEP helped them identify programs of study and required high school coursework to accomplish their postsecondary education and career goals. During the same period Florida required completion of the ePEP, Florida’s Career and Professional Education Act stimulated a rapid increase in the number of statewide high school career academies. Students with interests in STEM careers created STEM-focused ePEPs and may have enrolled in STEM career academies, which offered a unique opportunity to improve their preparedness for the STEM workforce through the integration of rigorous academic and career and technical education courses. This study examined persistence of STEM-interested (i.e., those with expressed interest in STEM careers) and STEM-capable (i.e., those who completed at least Algebra 1 in eighth grade) students (n = 11,248), including those enrolled in STEM career academies, in rigorous mathematics and science course taking in Florida public high schools in comparison with the national cohort of STEM-interested students to measure the influence of K-12 STEM education efforts in Florida. With the exception of multi-race students, we found that Florida’s STEM-capable students had lower persistence in rigorous mathematics and science course taking than students in the national cohort from ninth to eleventh grade. We also found that participation in STEM career academies did not support persistence in rigorous mathematics and science courses, a prerequisite for success in postsecondary STEM education and careers. © 2016, Springer Science+Business Media New York.
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ABSTRACT: Problem posing is a new and inventive pedagogical approach in mathematics education. It has long been under the shadow of problem solving, until recently, when researchers started to realize its potentials, resulting in a fastgrowing recognition of the need to incorporate it into Mathematics classroom learning. Therefore, the purpose of this study was to identify students’ problem posing ability in free, semi-structured and structured problem posing situations. In addition, this study would also determine their view about problem posing. The sample consisted of twenty eight Form 2 secondary school students. Two instruments were used: The Mathematical Problem Posing Task and The Problem Posing Questionnaire. The results revealed that the students were capable of posing 63 solvable mathematical problems, out of which, 55 (87%) in the low level of complexity and 8 (13%) in the moderate level of complexity, within the problem posing tasks given. The result also revealed that, free problem posing situations are more demanding task compared to the semi-structured and structured problem posing situations. Besides, the findings also found that, students have positive views about problem posing. In conclusion, problem posing is a potential pedagogical approach that can be implemented realistically in Mathematics classrooms. © 2016 American Scientific Publishers All rights reserved.
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ABSTRACT: The study focused on the errors and misconceptions that learners manifest in the addition and subtraction of directed numbers. Skemp’s notions of relational and instrumental understanding of mathematics and Sfard’s participation and acquisition metaphors of learning mathematics informed the study. Data were collected from 35 Grade 8 learners’ exercise book responses to directed numbers tasks as well as through interviews. Content analysis was based on Kilpatrick et al.’s strands of mathematical proficiency. The findings were as follows: 83.3% of learners have misconceptions, 16.7% have procedural errors, 67% have strategic errors, and 28.6% have logical errors on addition and subtraction of directed numbers. The sources of the errors seemed to be lack of reference to mediating artifacts such as number lines or other real contextual situations when learning to deal with directed numbers. Learners seemed obsessed with positive numbers and addition operation frames—the first number ideas they encountered in school. They could not easily accommodate negative numbers or the subtraction operation involving negative integers. Another stumbling block seemed to be poor proficiency in English, which is the language of teaching and learning mathematics. The study recommends that building conceptual understanding on directed numbers and operations on them must be encouraged through use of multirepresentations and other contexts meaningful to learners. For that reason, we urge delayed use of calculators. © 2016, © The Author(s) 2016.
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ABSTRACT: This article seeks to describe programmatic elements of a successful novel model established at Tuskegee University, one of the oldest Historically Black Institutions in the country, to increase degree production among students with disabilities in Science, Technology, Engineering and Mathematics (STEM) and their representation in the STEM workforce. Qualitative and quantitative program outcomes are discussed. © 2016 by Begell House, Inc.
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ABSTRACT: There are many ways to implement blended learning, among them are online learning, e-learning, mathematical softwares, and web-based learning. For new practitioners, it is important to determine the best practices in blended learning system to ensure successes. This paper studies a meta-analysis of a blended environment. It was conducted by searching previous studies between 2000 to present (2016), which used some keywords such as mathematical competency and blended learning. The aims of this meta-analysis are to investigate the types of blended learning implemented in the tertiary education, especially in mathematics education and their impact towards learning. The result shows e-learning most frequently used within 2000 to present. The embedded e-learning as a mediated-technology tool in a blended environment assists of conceptual understanding, especially in engineering courses and makes it easier to seek the solution in problem-solving. © 2016 American Scientific Publishers All rights reserved.
AUTHOR KEYWORDS: Blended learning;  E-learning;  Tertiary education
DOCUMENT TYPE: Article
SOURCE: Scopus

Connors-Kellgren, A.a , Parker, C.E.b , Blustein, D.L.a , Barnett, M.a 
Innovations and Challenges in Project-Based STEM Education: Lessons from ITEST
(2016) Journal of Science Education and Technology, 25 (6), pp. 825-832. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84994475011&doi=10.1007%2fs10956-016-9658-9&partnerID=40&md5=b2517bb6585a42345a56dd78c3ce2a84

DOI: 10.1007/s10956-016-9658-9
AFFILIATIONS: Boston College Lynch School of Education, Chestnut Hill, Boston, MA, United States; 
STEM Learning and Research (STELAR) Center at EDC, Waltham, MA, United States
ABSTRACT: For over a decade, the National Science Foundation’s Innovative Technology Experiences for Students and Teachers (ITEST) program has funded researchers and educators to build an understanding of best practices, contexts, and processes contributing to K-12 students’ motivation and participation in Science, Technology, Engineering, and Mathematics (STEM) activities that lead to STEM career pathways. The outcomes from these projects have contributed significantly to the national body of knowledge about strategies, successes, models, and interventions that support and encourage youth to pursue STEM careers. While the individual projects discussed in this special issue vary by geographic location, institution, populations served, primary focus, and topic, they are unified by ITEST’s programmatic intent and goals. This issue offers research-based insights into the knowledge generated by a decade of ITEST-funded work in STEM career development. The articles describe a multitude of approaches to project design, evaluation, and empirical research. Collectively, they contribute to the development of frameworks for STEM education and workforce development that are increasingly relevant for educators, project designers, researchers, and policy makers. The ITEST program has enabled creativity, experimentation, and cultural responsiveness in STEM education and workforce development and broadened participation in STEM initiatives to Native American communities, underresourced urban communities, girls, and populations underrepresented in STEM fields. By approaching research and evaluation with flexibility and resourcefulness, the authors provide empirical evidence for the value of innovative approaches to STEM education that promote STEM interest and career-related outcomes and that build the foundational skills of the scientific and engineering workforce of the future. © 2016, Springer Science+Business Media New York.
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ABSTRACT: A pursuit-evasion game takes place between two players. The pursuer is charged with capturing the evader while the evader tries to avoid getting caught. Many robotics applications such as search, tracking, and surveillance can be modeled as pursuit-evasion games. Equally important, these games can be modeled as fun mathematics problems to inspire newcomers to the field of robotics. We have witnessed this firsthand during summer Research Experiences for Undergraduates programs at the Institute for Mathematics and its Applications, located at the University of Minnesota. The subject is accessible, with many open problems that require creativity, insight, and strong algorithmic thinking. Our summer students digested the basics of the field and developed results that evolved into research publications [1], [2]. The purpose of this article is to provide a "tool kit" so as to make pursuit- evasion games accessible to a broader audience. We focus on a classical game known as the lion and man game, where the lion pursues the man, moving with equal speed. Rather than a traditional survey of literature on the lion and man game, the article is organized in a tutorial fashion. We start from simple motivating examples whose solutions are accessible to anyone with a high-school background in geometry and trigonometry. Our journey takes us to open variants such as pursuit-evasion on surfaces. Along the way, we introduce tactics that can be used as building blocks in different settings. The material in the earlier sections of the article provides a starting point for science, technology, engineering, and mathematics (STEM) educators looking for an engaging robotics problem accessible to high-school and undergraduate students. Simultaneously, we provide an introduction for researchers who would like to tackle one of the most challenging path-planning problems. We conclude with open problems for the researchers and exercises to engage students. Let's dive right in!. © 2016 IEEE.
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ABSTRACT: Virtual models are increasingly employed in STEM education to foster learning about spatial phenomena. However, the roles of the computer interface and students’ cognitive abilities in moderating learning and performance with virtual models are not yet well understood. In two experiments students solved spatial organic chemistry problems using a virtual model system. Two aspects of the virtual model interface were manipulated: display dimensionality (stereoscopic vs. monoscopic displays) and the location of the hand-held device used to manipulate the virtual molecules (co-located with the visual display vs. displaced). The experimental task required participants to interpret the spatial structure of organic molecules and to manipulate the models to align them with orientations and configurations depicted by diagrams in Experiment 1 and three-dimensional models in Experiment 2. Co-locating the interaction device with the virtual image led to better performance in both experiments and stereoscopic viewing led to better performance in Experiment 2. The effect of co-location on performance was moderated by spatial ability in Experiment 1, and the effect of providing stereo viewing was moderated by spatial ability in Experiment 2. The results are in line with the ability-as-compensator hypothesis: participants with lower ability uniquely benefited from the treatment, while those with higher ability were not affected by stereo or co-location. The findings suggest that increased fidelity in a virtual model system may be one way of alleviating difficulties of low-spatial participants in learning spatially demanding content in STEM domains. © 2016 Elsevier Ltd
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ABSTRACT: Data indicate that females and ethnic/race minority groups are underrepresented in the science and engineering workforce calling for innovative strategies to engage and retain them in science education and careers. This study reports on the development, delivery, and outcomes of a culturally driven science, technology, engineering, mathematics (STEM) program, iSTEM, aimed at increasing engagement in STEM learning among Native American 3rd–8th grade students. A culturally relevant theoretical framework, Funds of Knowledge, informs the iSTEM program, a program based on the contention that the synergistic effect of a hybrid program combining two strategic approaches (1) in-school mentoring and (2) out-of-school informal science education experiences would foster engagement and interest in STEM learning. Students are paired with one of three types of mentors: Native American community members, university students, and STEM professionals. The iSTEM program is theme based with all program activities specifically relevant to Native people living in southern Arizona. Student mentees and mentors complete interactive flash STEM activities at lunch hour and attend approximately six field trips per year. Data from the iSTEM program indicate that the program has been successful in engaging Native American students in iSTEM as well as increasing their interest in STEM and their science beliefs. © 2016, Springer Science+Business Media New York.
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ABSTRACT: The Falcon Telescope Network (FTN) is a global network of small aperture telescopes developed by the Center for Space Situational Awareness Research in the Department of Physics at the United States Air Force Academy (USAFA). Consisting of commercially available equipment, the FTN is a collaborative effort between USAFA and other educational institutions ranging from two- and four-year colleges to major research universities. USAFA provides the equipment (e.g. telescope, mount, camera, filter wheel, dome, weather station, computers and storage devices) while the educational partners provide the building and infrastructure to support an observatory. The user base includes USAFA along with K-12 and higher education faculty and students. The diversity of the users implies a wide variety of observing interests, and thus the FTN collects images on diverse objects, including satellites, galactic and extragalactic objects, and objects popular for education and public outreach. The raw imagery, all in the public domain, will be accessible to FTN partners and will be archived at USAFA. Currently, there are five Falcon telescopes installed, two in Colorado and one each in Pennsylvania, Chile, and Australia. These five telescopes are in various stages of operational capability but all are remotely operable via a remote desktop application. The FTN team has conducted STEM First Light Projects for three of the U.S. observatories, soliciting proposals from middle and high school students and teachers that suggest and then become what is observed as official STEM first-light objects. Students and teachers learn how to write and submit a proposal as well as how telescopes operate and take data, while university-level students at the U.S. Air Force Academy and The Pennsylvania State University learn how to evaluate proposals and provide feedback to the middle and high school students and teachers. In this paper, we present the current status of the FTN, details of and lessons learned from the STEM First Light Project, and feedback from middle and high school students and teachers. © 2016 IAA.
DOCUMENT TYPE: Article
SOURCE: Scopus

Peterman, K.a , Kermish-Allen, R.b , Knezek, G.c , Christensen, R.d , Tyler-Wood, T.c 
Measuring Student Career Interest within the Context of Technology-Enhanced STEM Projects: A Cross-Project Comparison Study Based on the Career Interest Questionnaire
(2016) Journal of Science Education and Technology, 25 (6), pp. 833-845. Cited 1 time.
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84961636950&doi=10.1007%2fs10956-016-9617-5&partnerID=40&md5=86b3f1821699474ff84cbdfa52d8b21f

DOI: 10.1007/s10956-016-9617-5
AFFILIATIONS: Karen Peterman Consulting, Co., 2706 Stuart Drive, Durham, NC, United States; 
Maine Math and Science Alliance, 219 Capitol Street Suite 3, Augusta, ME, United States; 
Department of Learning Technologies, University of North Texas, 3940 N. Elm, Denton, TX, United States; 
Institute for the Integration of Technology into Teaching and Learning, University of North Texas, Denton, TX, United States
ABSTRACT: This article describes Energy for ME and Going Green! Middle Schoolers Out to Save the World, two Science, Technology, Engineering, and Mathematics (STEM) education programs with the common goal of improving students’ attitudes about scientific careers. The authors represent two project teams, each with funding from the National Science Foundation’s ITEST program. Using different approaches and technology, both projects challenged students to use electricity monitoring system data to create action plans for conserving energy in their homes and communities. The impact of each project on students’ career interests was assessed via a multi-method evaluation that included the Career Interest Questionnaire (CIQ), a measure that was validated within the context of ITEST projects and has since become one of the instruments used most commonly across the ITEST community. This article explores the extent to which the CIQ can be used to document the effects of technology-enhanced STEM educational experiences on students’ career attitudes and intentions in different environments. The results indicate that the CIQ, and the Intent subscale in particular, served as significant predictors of students’ self-reported STEM career aspirations across project context. Results from each project also demonstrated content gains by students and demonstrated the impact of project participation and gender on student outcomes. The authors conclude that the CIQ is a useful tool for providing empirical evidence to document the impact of technology-enhanced science education programs, particularly with regard to Intent to purse a STEM career. The need for additional cross-project comparison studies is also discussed. © 2016, Springer Science+Business Media New York.
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ABSTRACT: The middle school years are a crucial time for cultivating students’ interest in and preparedness for future STEM careers. However, not all middle school children are provided opportunities to engage, learn and achieve in STEM subject areas. Engineering, in particular, is neglected in these grades because it usually is not part of science or mathematics curricula. This study investigates the effectiveness of an engineering-integrated STEM curriculum designed for use in an after-school environment. The inquiry-based activities comprising the unit, Think Like an Astronaut, were intended to introduce students to STEM careers—specifically engineering and aerospace engineering—and enhance their skills and knowledge applicable related to typical middle school science objectives. Results of a field test with a diverse population of 5th grade students in nine schools revealed that Think Like an Astronaut lessons are appropriate for an after-school environment, and may potentially help increase students’ STEM-related content knowledge and skills. © 2016, Springer Science+Business Media New York.
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ABSTRACT: Numerous studies have indicated a need for a diverse workforce that is more highly educated in STEM and ICT fields, and one that is capable of responding creatively to demands for continual innovation. This paper, in response, chronicles the implementation of the Digital Pathways (DP) program, a two-time ITEST recipient and an ongoing initiative of the Bay Area Video Coalition. DP has provided low-income, underrepresented minority young people with 180 contact hours of activities in digital media production to prepare them to pursue higher education and technology careers. A design-based research approach synthesizes staff interviews with student observations, interviews and artifacts to identify a set of generalizable best practices or design principles for empowering young people to move from being consumers of digital media to producers. These principles are illustrated with a case study of the 3D Animation and Gaming track from the second ITEST grant. Researchers argue for the importance of attending to the noncognitive elements of learning and illustrate ways in which instructors encouraged creative expression, personal agency, and collaboration through long-term projects. They also identify strategies for sustaining young people’s participation through the establishment of a supportive community environment. © 2016, Springer Science+Business Media New York.
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ABSTRACT: Content distribution is a key technology to achieve data sharing among mobile terminals in Mobile Peer to Peer (MP2P) networks. Nevertheless, in the dynamic/mobile environment, the poor computing ability and storage capability of a single node make it difficult to share the content among nodes. In order to enhance the capability of the mobile terminals and improve the efficiency of content distribution, a cloud-assisted architecture to offload the heavy computation load from the mobile nodes to the cloud was put forward. Furthermore, a Multi-Tree Structure of Internal Node Disjoint (MTSIND) data transfer topology was proposed, in which their internal nodes are disjoint, thus each node can take part in the content delivery tasks. Finally, an exclusive-OR (XOR) network coding method based on vertex coloring problem was established to reduce the number of transmissions and power consumption. Simulation and numerical results were provided to support the analyses and results. Results show that the content distribution mechanism can reduce the total number of the data packets and the energy consumption. The study proves that the research of content distribution mechanism on MP2P has a great significance on reducing the number of data transmissions, lowering the power consumption of terminals and increasing the resource utilization of mobile nodes.
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ABSTRACT: The new science education reform documents call for integration of engineering into K-12 science classes. Engineering design and practices are new to most science teachers, meaning that implementing effective engineering instruction is likely to be challenging. This quasi-experimental study explored the influence of teacher-developed, engineering design-based science curriculum units on learning and achievement among grade 4–8 students of different races, gender, special education status, and limited English proficiency (LEP) status. Treatment and control students (n = 4450) completed pretest and posttest assessments in science, engineering, and mathematics as well as a state-mandated mathematics test. Single-level regression results for science outcomes favored the treatment for one science assessment (physical science, heat transfer), but multilevel analyses showed no significant treatment effect. We also found that engineering integration had different effects across race and gender and that teacher gender can reduce or exacerbate the gap in engineering achievement for student subgroups depending on the outcome. Other teacher factors such as the quality of engineering-focused science units and engineering instruction were predictive of student achievement in engineering. Implications for practice are discussed. © 2016 Springer Science+Business Media New York
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ABSTRACT: Computer programming is a required skill for most STEM (Science, Technology, Engineering and Mathematics) students. However, teaching novices programming has long been considered a big challenge by computer science educators as manifested by the observation that first-year programming topics tend to have a higher failure rate than other first-year topics. Existing studies have discovered that lack of engagement in learning programming is a key determinant of a student's poor performance. Therefore, it is beneficial to perceive a student's lack of engagement so that appropriate actions can be taken ahead of time. However, first year topics especially programming topics usually have very large enrolments, making it hard for a lecturer to keep track of each individual student's engagement level. As learning management systems (LMS) have been widely adopted by universities, in this paper we suggest using a student's voluntary participation in a programming topic's discussion forum provided by LMS as an engagement indicator so that the lecturer can constantly monitor and re-engage those who present low or no engagement. This recommendation is based on an empirical study of a first-year programming topic that reveals a positive correlation between one's voluntary participation in peer interaction through the topic's discussion forum and one's learning outcome in the topic. Copyright © 2016 ACM.
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ABSTRACT: In this paper, the authors present an investigative process which can be used to enhance the design of mathematics learning games. Several techniques such as mathematics pedagogy and game design lenses [12] were studied in the development of this investigative process. Game design lenses are tools developed for examining game designs. The game design lenses were analyzed and mapped to several mathematics-specific teaching and learning theories. The authors present a mapping of the lenses to the learning theories and the resultant process investigates and incorporates suitable theories into a mathematics game design. This paper presents a process for incorporating necessary teaching and learning theories into mathematics learning games. © 2016 IEEE.
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ABSTRACT: Middle school students participated in WhyPower, a virtual power plant activity in Whyville, a learning-based virtual world for teens and tweens. Pre- And post-activity surveys included measurement of interest in careers involving mathematics. Statistical analysis revealed that students with strong positive views of mathematics-related careers were unaffected, but other students moved strongly toward interest in careers involving mathematics. Citing related literature, the authors speculate that student self-efficacy may have increased as students virtually experienced mathematics-related careers. © 2016 IEEE.
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ABSTRACT: We describe the planning, delivery, and assessment of laboratory classes offered as part of two first-year mathematics courses for engineering students. The laboratory classes, which use practical examples inspired by second-, third- and fourth-year engineering courses, were designed to illustrate the relevance of mathematics to engineering. Once these classes were introduced the percentage of engaged students increased by up to a third, leading to similar improvements in pass rates and median marks. © 2016 IEEE.
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ABSTRACT: Pattern recognition is one of the fundamental competencies associated with computational thinking and STEM education. Although much has been written to define computational thinking (CT), we argue that CT is a multi-faceted construct and specific aspects of CT (such as pattern recognition) should be examined. The purpose of this study is to conduct a systematic review of literature on pattern recognition to define pattern recognition as an aspect of computational thinking. The synthesis included the Engineering Village database (Compendex and INSPEC). We searched peer reviewed articles and the keywords, pattern recognition, pattern generalization and education. The initial search resulted in 208 articles. The screening of abstracts more closely resulted in 17 relevant articles, which were then read in detail by two researchers. The review of this pool resulted in two relevant articles, one with a focus on mathematics education and the other one in the context of medical education. Surprisingly there were no articles that examined pattern recognition as part of engineering or computer education. Further research examining specific aspects of CT is necessary. © 2016 IEEE.
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ABSTRACT: Even students who are provided with currently best available education in Science, Technology, Engineering, Mathematics and Computer Science (STEM-C) fields are having problems coping with living in the modern world where technological advancements happen on a daily basis, let alone students coming from economically disadvantaged backgrounds. In a world where institutions offering formal education have to collaborate with individuals and groups of people interested in providing informal education, it is of a vital importance to set up good examples and share them with communities that are less experienced. In this paper we present how Student Research Development Center's (SRDC) best practices of establishing a pre-college pipeline for young economically disadvantage minority students, who are interested in STEM-C fields, from Puerto Rico are being transferred to Universidad Catolica de Nicaragua (UNICA). The goal of the paper is to show how we developed a partnership between Puerto Rico and Nicaragua, and used lessons learned in Puerto Rico to involve undergraduate and pre-college students from Nicaragua in research program using project based learning in STEM-C fields. © 2016 IEEE.
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ABSTRACT: Issues related to the failure of mathematics in the teaching of engineering and the negative impact that these difficulties have in various courses in engineering degrees is a problem to which we have devoted our attention and investigation. Most students when entering higher education have insufficient preparation in mathematics. It is further aggravated because of the different areas of knowledge from their background when entering degrees in Engineering. The Mathematics in Engineering Support Center (CeAMatE) is a space intended to monitor students who attend the course of 'Differential and Integral Calculus'. It allows the construction of an academic course that promotes the development of students' independent study skills, with the joint responsibility of building their own educational paths. It also facilitates the construction of learning and acquisition of new knowledge through the availability of various activities and resources aimed at overcoming students' difficulties. It also incorporates an e-learning component, adapting to the learning styles and cognitive levels of students. The understanding of the educational pathways made by students who attended CeAMatE and the corresponding academic achievement in 'Differential and Integral Calculus' course is a goal of this study. This analysis will permit a better development of a set of suitable mathematical strategies/activities. © 2016 IEEE.
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ABSTRACT: Students in computing disciplines need a strong basis in the fundamentals of discrete mathematics. Traditional "offline" approaches to teaching this material provide limited opportunities for the kind of interactive learning that students experience in their programming assignments. We have been using the Alloy language and analysis tool to teach concepts in discrete structures and logic in an exploratory, programming-intensive way. We report on our efforts to build scaffolded Alloy exercises for newcomers to discrete mathematics, and we report on some initial findings based on our experiences with students. © 2016 IEEE.
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ABSTRACT: While spatial aptitude is acknowledged as a key cognitive ability that accompanies success in STEM education, less is reported about the qualitative differences between weak and strong visualisers in how they approach and engage with assessments in STEM education. In this paper, we study one particular aspect of the STEM curriculum-solving convergent 'word' problems in mathematics-in an attempt to discern quantitative and qualitative differences between the approaches weak and strong visualisers adopt when solving these problems. The paper is a work-in-progress that started with a search for suitable convergent mathematics problems which were then presented to a small sample of engineering students using a think aloud protocol. Participants were asked to think aloud while they solved the problems and to write their answers using a LiveScribe pen to concurrently record spoken and written responses. They also completed a spatial skills test. The magnitude and significance of the correlation between the spatial and mathematics tests scores were measured to be r =.79, p <.01. © 2016 IEEE.
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ABSTRACT: Many engineering students struggle with a first course in statistics. One of the reasons for this is that statistics differs from 'traditional' mathematics curriculum, such as calculus and differential equations. Merely giving students problem sets does not teach them to think in a particular fashion, as statistics problems require the assimilation of more varied information than using formulas or even applying those formulas to situational (story) problems to solve for a particular variable or variables. Data rarely conforms to contrived values, so the student's ability to critically think and make decisions is of paramount importance. Since statistics is different from a traditional mathematics discipline, we feel it is necessary to differentiate instruction from a traditional mathematics class. Because statistics and data science requires considerable decision-making processes and analytical ability, we feel that elements of inquiry-based learning will be beneficial to students. These inquiry-based lessons will be provided in the form of POGIL, or Process-Oriented Guided Inquiry Learning, activities designed to lead small groups of students through specific material within a specific subject domain. © 2016 IEEE.
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ABSTRACT: The goal of this session is to increase the participants' knowledge of current funding opportunities at the National Science Foundation (NSF) to support projects with potential significant impacts on science, technology, engineering, and mathematics (STEM) education. In particular, the discussion will focus on new and current funding opportunities in the Division of Undergraduate Education (DUE) in the Directorate of Education and Human Resources (EHR) and the Division of Engineering Education & Centers (EEC) in the Directorate of Engineering. During the session, we will provide examples of project activities that support STEM education research opportunities. The session will use a highly interactive format (i.e., team-based activities and discussion) to engage the participants, to clarify misconceptions, and to potentially initiate and share new ideas pertinent to engineering education research and innovations in classroom implementations. This session facilitates idea sharing and interaction amongst peers. © 2016 IEEE.
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ABSTRACT: Some recent studies discussed the pros and cons of gender difference in the use of intelligent educational technologies. According to these studies, there is a difference in behavior, attitude, learning and emotion. However, most of the studies were conducted for Mathematics and in a well developed ecological setting. In this work, we investigated the Mars and Venus Effect, by measuring together different variables, such as learning performance (in Portuguese and Mathematics), age, location area, and learning technology. The study was a random pre/posttest control group experimental design, on which 191 students from public schools in Brazil participated. The experimental group used an adaptive learning technology (called MeuTutor) for nine months, while the control group did not use any educational technology during the study. The most relevant results are: i) the use of the adaptive learning technology improves student's performance in Mathematics and Portuguese for both male and female students, ii) the improvement of male student's performance is more significant, against female students, iii) when we focus on technology, male students had better performance in mathematics, but no significant difference in Portuguese. © 2016 IEEE.
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ABSTRACT: Elementary school students' mathematical ability plays an important role in the development of their future, but the proportion of low-achieving elementary students in mathematics in Taiwan is high due to their aversion to mathematics. The aim of this study is to establish a learning system to help low-achieving students' learning in mathematics. A 3D game-based learning system was developed in this study to achieve the aim and the students' learning outcomes were measured by the pre, post-test and their learning logs in the system. The participants were 6 elementary school lowachieving students studying in Northern Taiwan. The results showed that the system improved their learning outcomes. The design of the system can also be a reference for developing future virtual learning systems for mathematics. © 2016 IEEE.
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ABSTRACT: Undergraduate research is one of the best practices to improve student learning and has a positive lasting impact on students' career choices and success. Extensive literature review shows that the vast majority of undergraduate research programs focus on Science, Technology, Engineering, and Mathematics (STEM) disciplinary research. This work-in-progress paper presents a new Research Experiences for Undergraduates (REU) Site program that focuses on STEM education research rather than STEM disciplinary research. This work-in-progress paper describes the overall framework of our REU Site program, student recruitment and selection in our most recent Summer 2015 program, and four REU research projects that share a common intellectual focus on self-regulated learning in engineering education. Representative comments from undergraduate student participants are provided to demonstrate the positive impact of this REU Site program. © 2016 IEEE.
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ABSTRACT: Traditional STEM education models in electrical engineering and computer science rely on structured classes, laboratories, and textbooks to transfer key concepts. Even though this process meets most of the ABET objectives, it does not respond well to current workforce needs that require widely accessible programs that will provide a large pool of graduates with STEM backgrounds, analytical and programming skills, critical thinking, and leadership abilities. In this work in progress paper, we describe our efforts to motivate students to pursue studies in STEM areas. We accomplish this by creating and disseminating modules that demonstrate how math and engineering theory enable modern applications such as those embedded in wireless devices. © 2016 IEEE.
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ABSTRACT: Engineers must be able to transfer knowledge from previous experiences in order to solve complex engineering tasks. Transfer of knowledge is described as 'the learning process involved when a person learns to use previously acquired knowledge, skills, competence, or expertise in a new situation' Therefore, we sought to explore how previous engineering, design, and mathematics experiences impact the quality of a design solution. In this study, 23 first-year engineering students, with diverse mathematics and design experiences, participated in research study. In this study, each student completed a pre-study survey, designed a playground for a fictitious neighborhood while thinking aloud, and completed an interview immediately after completing the playground task. They were asked to reflect on previous mathematics and design experiences and asked to make comparisons between those experiences and the design study they had just completed. The design session and the interview were recorded and the design artifacts were collected. Using Hailikari's model, the research team investigated the how knowledge transfer may impact design solution quality. The findings of the research have implications for approaches educators can use to help students apply knowledge from previous experiences and design high quality solutions. © 2016 IEEE.
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ABSTRACT: Universities are experiencing an increase in enrollment of high-functioning students with autism spectrum disorder (ASD). Even though many students with ASD do not attend college, it is reported that students with this diagnosis who do, often come from well to do families, and select STEM (Science, Technology, Engineering, Mathematics) education areas at rates above both the general population, and other differently-abled groups. While students classified with this diagnosis may hail from privileged educational exposures and demonstrate higher cognitive abilities, they often lack the ability to empathize and experience difficulty to socially connect with others. This includes an inability to decode informal social cues, which can impact the ability to communicate ideas during classroom situations. Concurrent to this notable shift in STEM student demographics, the landscape of engineering education is also changing. Greater emphasis is placed on providing an engaging and interactive student learning environment, bolstered by research demonstrating improved learning outcomes and higher retention rates. This work in process is the development of an emergent literature review, looking for the intersection between this student diagnosis, and the impact on the engineering education classroom and related stakeholders. Our work is an important first step in informing and guiding faculty and staff engagement on this unique and growing student population, especially in light of a national focus on STEM education, and dynamic changes in engineering education. © 2016 IEEE.
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ABSTRACT: In order to remove resource barriers and smooth the learning curve for education on big data analytics in STEM disciplines, we develop an portable open source labware that is called STEM-BD for promoting education on big data analytics. STEM-BD integrates the following four critical components, big data platform, big data sets, data analytics algorithms and hands-on lab exercises in a multi-dimensional and customizable way. In this paper, we provide a detailed description of the design goal of STEM-BD, its prototype, preliminary evaluation results, and future development. © 2016 IEEE.
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ABSTRACT: Educational Data Mining can help predict dropout prone students and the factors institutions should observe in trying to avoid an important social problem in modern societies. However, most current predicting models use academic credit worth information from the curricula, ignoring extracurricular activities, while there is evidence from other research fields that some activities like sports can be related to academic performance. This paper studies the importance of extracurricular activities to predict dropout in students from two Bachelor of Science degrees (Engineering and Business). Data from 4.840 students was collected and two models, one including all data and another removing credits worth courses were trained and validated, showing that extracurricular activities are excellent dropout predictors. © 2016 IEEE.
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ABSTRACT: This paper introduces an ongoing National Science Foundation funded project that prepares high school students for college readiness and fosters student interests in careers in Information Technology. The project targets a mixed student population from urban, low-income settings. Based on the project's first-year results, the paper proposes significant changes that will be implemented in the project's second year. These changes include a competency-based education curriculum in which students' IT knowledge and skills can be assessed in a way that three college course credits can be awarded to students who are still in high schools, a 12-hour graduate certificate program that prepares both in-and pre-service teachers to teach college IT courses for University of Cincinnati at their high schools through an Ohio College Credit Plus program, and a more concentrated research in computational thinking, which has been brought up for national attention and recognized as one of the essential competencies among Science, Technology, Engineering, and Mathematics disciplines. © 2016 IEEE.
AUTHOR KEYWORDS: Competency-based education;  Computational thinking;  Curriculum development;  Information technology;  K-12 STEM education;  Teacher preparation
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Stansell, A., Tyler-Wod, T.
Digital fabrication for STEM projects: A middle school example
(2016) Proceedings - IEEE 16th International Conference on Advanced Learning Technologies, ICALT 2016, art. no. 7757029, pp. 483-485. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006940786&doi=10.1109%2fICALT.2016.44&partnerID=40&md5=92695b3c171527365d1509853de4461b

DOI: 10.1109/ICALT.2016.44
AFFILIATIONS: University of North Texas, Denton, United States
ABSTRACT: This paper explains the background of digital fabrication and some of the current and potential uses of that technology. A specific middle school study was conducted around STEM projects that used a 3D printer to help create an engineering project-based solution. © 2016 IEEE.
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ABSTRACT: As the need for qualified science, technology, engineering, and mathematics (STEM) graduates increases, there is an accompanying need for improved undergraduate STEM education. Undergraduate Research Experiences (UREs) have been shown to enhance an undergraduate student's academic experience; however, not all students can participate in or have access to UREs due to schedule constraints during the school year or other commitments in the summer. Our current research project seeks to determine how students develop a researcher identity and transform their epistemic beliefs through UREs. Elements identified to contribute to students' researcher identities and epistemic beliefs will then be translated into strategies that can be incorporated into traditional learning environments. This paper will overview the progress made in the first part of this multi-phase, multi-institution project and preliminary results from the initial surveys. © 2016 IEEE.
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ABSTRACT: A grand challenge in knowledge representation is building the intelligent systems for Science Technology Engineering and Math (STEM) Education. In math education, the intelligent problem solver (IPS) must have sufficient knowledge to solve problems automatically, and their solutions are natural, step-by-step and can be understand by the learners. Besides that, Solid geometry is a hardly subject of mathematics to study for the high school studens. In this paper, an IPS in solid geometry is designed. The knowledge base of this system is represented based on Rela-model which is a knowledge model about relation. The inference engine of this system has been also built based on the algorithms to solve problems on objects and model. It shorn solution clearly and step-by-step. This system has been tested on various kinds of solid geometrical exercises in high-school mathematics of Vietnam education. © 2016 IEEE.
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ABSTRACT: ICubed is a National Science Foundation (NSF) funded project housed at the University of Central Florida aimed at increasing participation in STEM fields through coordination and institutional integration. The University of Central Florida Science, Technology, Engineering, Arts and Mathematics (UCF STEAM) is a component of ICubed. As a part of this program, UCF STEM faculty and undergraduate researchers work collaboratively with faculty and students in the College of Arts and Humanities to create science-inspired art based on the STEM researcher's explanations of scientific concepts and possibilities. Since the program's inception in 2010, over 700 University of Central Florida faculty and students have participated in the STEAM program with a large majority coming from engineering fields. An evaluation of the program over the last six years demonstrates that by encouraging strong post-secondary cross-disciplinary collaborations, the UCF STEAM program has enlightened UCF's undergraduate engineering students in a manner that not only leads to greater recognition of the interdependencies of right-and left-brain directed skills but also has helped to improve learning and communication skills. This paper highlights UCF engineering STEAM activities and lends a discussion to the educational impact of such a program. © 2016 IEEE.
AUTHOR KEYWORDS: Art education;  Engineering education;  STEAM;  STEM
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Zintgraff, C.
STEM professional volunteers in secondary STEM education: A study proposal to better understand the practices of educators
(2016) Proceedings - IEEE 16th International Conference on Advanced Learning Technologies, ICALT 2016, art. no. 7757050, pp. 552-554. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006840032&doi=10.1109%2fICALT.2016.115&partnerID=40&md5=084f2e9b1b016fe5ec37fa4cc5b467ff

DOI: 10.1109/ICALT.2016.115
AFFILIATIONS: Department of Learning Technologies, University of North Texas, Denton, TX, United States
ABSTRACT: Recent years have seen major growth in the use of STEM professionals in U.S. secondary school formal and informal programs. Assuming the important perspective of educators in the classroom, this Ph.D. Candidate is studying how educators recruit and deploy STEM professional volunteers in technology-driven STEM competition programs, with a focus on which practices educators find most valuable, and how the use of STEM professional volunteers does or does not relate to pedagogical practices. Study results will shed additional light on how technologies, educators and school settings interact to impact STEM programs that strongly incorporate technology as a driver for learning. © 2016 IEEE.
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ABSTRACT: Engineering students are challenged with implementing and developing systems within STEM disciplines. The dialectic design approach and comparative performance analysis were created for undergraduate engineering students as a teaching method to facilitate and improve student-learning experiences in STEM disciplines. We had found in our study that both the dialectic design approach and comparative performance analysis are critical to the theoretical development and the fundamental practices for engineering education in course learning objectives. These teaching methods were created for undergraduate engineering students to support specific interdisciplinary practices such as aviation sciences and course objectives focused on emerging issues concerning the design process and performance analysis. An undergraduate engineering course must promoted student-learning experiences for innovative practices through engineering models and performance analysis. The integration design in this course supported areas that include complex aviation science projects and the requirement constraints for system development. © 2016 IEEE.
AUTHOR KEYWORDS: Aviation science projects;  Comparative performance analysis;  Dialectic design approach;  Engineering education;  Interdisciplinary education
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

He, J.a , Lo, D.C.-T.a , Xie, Y.a , Lartigue, J.b 
Integrating Internet of things (IoT) into STEM undergraduate education: Case study of a modern technology infused courseware for embedded system course
(2016) Proceedings - Frontiers in Education Conference, FIE, 2016-November, art. no. 7757458, . 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006747319&doi=10.1109%2fFIE.2016.7757458&partnerID=40&md5=1635276e8c419b83fa1b31edb3113917

DOI: 10.1109/FIE.2016.7757458
AFFILIATIONS: Department of Computer Science, Kennesaw State University, Marietta, GA, United States; 
Department of Software Engineering, Kennesaw State University, Marietta, GA, United States
ABSTRACT: Internet of Things (IoT) is rapidly emerging as the next generation of communication infrastructure, where myriad of multi-scale sensors and devices are seamlessly blended for ubiquitous computing and communication. The rapid growth of IoT applications has increased the demand for experienced professionals in the area. Since few, if any, dedicated IoT courses are currently offered, most Science, Technology, Engineering, and Mathematics (STEM) students will have limited or no exposure to IoT development until after graduation and entrance into the workforce. Moreover, there is a little room for adding additional courses into existing STEM curriculum. Therefore, we propose to transform STEM core courses by integrating IoT-based learning framework into their corresponding lab projects. The design challenges of the new learning framework is summarized in the paper. Subsequently, we propose the effective learning approaches to address those challenges. Moreover, in this paper, we present a case study by incorporating IoT-based learning framework into a Software Engineering (SWE) embedded system analysis & design course. Specifically, we introduce a lab development kit composed of Raspberry Pi/Arduino boards and a set of sensors with Zigbee supporting to provide wireless communication in the class lab section. We adopt module design method to design the course labware. Well-developed modules are presented and one sample module is illustrated in the paper. The labware is evaluated through survey questions. The majority of the students provided positive feedback and enjoyed the IoT-based lab development kit. © 2016 IEEE.
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ABSTRACT: Existing efforts are underway to increase undergraduate enrollment in science, engineering, technology, and mathematics (STEM). The STEM workforce is crucial to the U. S. health and economy, yet retention rates in STEM fields are poor and the U. S. is faced with a looming workforce shortage. This paper describes a novel system being developed, known as Class Connect, that aims to enhance instruction for STEM disciplines and function as a test-bed to examine various phenomena associated with peer instruction and student outcomes. © 2016 IEEE.
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ABSTRACT: STEM is the acronyms for Science, Technology, Engineering and Mathematic, and refers to academic disciplines of technical fields. In most places of the word the number of female students that choose to go to an undergraduate course in technical fields is considerably smaller than the total number of women in society, that is near 50%. In this panel we discuss how to improve the number of female students and the possible causes of this phenomenon. The STEM is one of the fields that contributes significantly with the number of professionals for Computer Graphics, increase the number of female students in this field can have a good impact to increase the numbers of women working in Computer Graphics.
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ABSTRACT: Currently there is a lot of emphasis on engineering education research and innovation. In 2014 NSF funded a pilot implementation of the NSF Innovation Corps for Learning (I-Corps™ L) and additional cohorts have been conducted and are planned. The 7-week I-Corps™ L program uses established strategies for start-ups to scale up and move teaching and learning innovations into broad practice. Participating teams go through a hypothesis-testing, scientific method of discovery to gather important insights and identify issues associated with their projects. Unfortunately, the reach of the program is limited as a maximum of 24 teams can participate in each course offering. This special session provides an opportunity for a broad cross-section of researchers and educators to gain exposure to the Lean Start Up approach and its applicability to STEM education ecosystem. The focus of the session is to introduce the core features of the Lean Start Up process: search for a sustainable and scalable model using the Business Model Canvas, Customer Discovery, and Agile Engineering (i.e., iterate and increment towards an appropriate 'product'). © 2016 IEEE.
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ABSTRACT: Providing appropriate tool-supported guidance to students is an essential aspect of technology-supported inquirybased STEM education, in order to facilitate them in engaging in diverse inquiry tasks. However, analyzing educational designs and evaluating the level of tool-supported guidance provided towards reflective remedying actions is not a trivial task, especially for novice STEM teachers. In this context, the paper presents the design and preliminary evaluation of an inquiry-based STEM Teaching Analytics Tool. This tool aims to visually analyze and evaluate existing educational designs in terms of the level of technology-supported guidance they offer and support teachers' reflective (re)design. The preliminary evaluation results attest to the high levels of accuracy of the proposed Teaching Analytics Tool and provide evidence of its capacity to inform future Teaching and Learning Analytics tools for facilitating STEM teachers to engage in data-driven reflective (re)design of their practice. © 2016 IEEE.
AUTHOR KEYWORDS: Guidance;  Inquiry-based STEM education;  Scaffolds;  Teaching analytics
DOCUMENT TYPE: Conference Paper
SOURCE: Scopus

Ma, S.a , West, M.b , Herman, G.L.c , Tomkin, J.d , Mestre, J.e 
Studying faculty communities of practice through social network analysis
(2016) Proceedings - Frontiers in Education Conference, FIE, 2016-November, art. no. 7757561, . 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006713731&doi=10.1109%2fFIE.2016.7757561&partnerID=40&md5=7ffad8b85b36489d164c3cb50bb65c98

DOI: 10.1109/FIE.2016.7757561
AFFILIATIONS: Department of Educational Psychology, University of Illinois at Urbana-Champaign, Urbana, IL, United States; 
Department of Mechanical Science and Engineering, University of Illinois at Urbana-Champaign, Urbana, IL, United States; 
Illinois Foundry for Innovation in Engineering Education, University of Illinois at Urbana-Champaign, Urbana, IL, United States; 
Department of Geology, University of Illinois at Urbana-Champaign, Urbana, IL, United States; 
Department of Physics, University of Illinois at Urbana-Champaign, Urbana, IL, United States
ABSTRACT: Creating systemic change in undergraduate engineering and STEM education is difficult to achieve and just as difficult to study. It has been proposed that organizational learning and change theories can be coupled with social network analysis to achieve both of these goals. In this paper, we describe an institutional change effort designed around principles from Communities of Practice. We then present the design of a social analysis network study that we are executing to study and analyze whether this change effort has been successful in achieving its goals. We present some preliminary data to demonstrate the promise of this approach for executing and studying institutional change in engineering education and STEM education more broadly. © 2016 IEEE.
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ABSTRACT: An Android app has been developed to assist in the education of individuals in a science, technology, engineering, and mathematics (STEM) course of study. The Android Reflection Application provides students a means to determine distances to objects while allowing them the ability to manipulate signal envelopes, signal shapes, signal types, and frequency constraints. The convenient and intuitive graphical user interface immerses the user into a richly educational environment allowing for the solidification of fundamental concepts regarding digital signal processing (DSP). In addition to the educational benefits, this application is also being applied to spatial acoustic analysis and assistance in low-visibility. This feature will allow users to determine the best use for a given space whether it is a quiet study room or a room better suited for conference meetings. The effectiveness of this application has not yet been formally tested but suggests a positive result. © 2016 IEEE.
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ABSTRACT: Accelerated pre-matriculation mathematics remediation programs are a popular strategy for improving the placement levels of underprepared students. Although limited assessments of such programs have been reported in the literature, most work is focused either on immediate placement level improvement or longitudinal indicators of student success. While valuable, both techniques offer no insight regarding the learning progression of students while participating in the program, which is of tremendous value in optimizing program policy, such as determining the ideal number of contact hours. The research described herein proposes a first-order dynamic learning model for describing students' content acquisition process within accelerated remediation programs. Details regarding model formulation are presented within this work-in-progress paper. A brief evaluation of model efficacy is also conducted using data gathered from daily ALEKS learning assessments employed within a one-week remediation program for intending engineering students. © 2016 IEEE.
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ABSTRACT: Encouraging our youth to pursue careers in science, technology, engineering, and mathematics (STEM) fields has become critically important to meeting needs for adequate and clean water, less pollution and an adequate food supply, along with needs for housing, communications, and sustained technology leadership. According to the National Academy of Sciences, National Academy of Engineering, and Institute of Medicine, the future of STEM fields is dependent on a steady workforce of talented and diverse individuals. Without a growing pool of STEM talent with emphasis upon the 'E', the Bureau of Statistics projects that the U.S. will have a difficult time filling the demands for STEM professionals as near as the year 2018. In response to the need to develop a STEM proficient workforce with emphasis upon the 'E', an industry leading high-tech corporation on the west coast developed a hands-on engineering maker space that exposes middle school students to an exciting one-day authentic learning experience. Announced January 2016, Virginia Tech and the high-tech corporation entered into a multi-year, multi-phase partnership agreement to develop programmatic curricula, teacher credentialing and professional development, hands-on engineering practices, activities for long-term student engagement, and ongoing research. The purpose of this work-in-progress article is to report on the first phase of the partnership agreement and its innovative practices of interest to stakeholders invested in the K-12 engineering footprint. © 2016 IEEE.
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ABSTRACT: For the past five years, Engineering students from Barcelona School of Civil Engineer in UPC BarcelonaTech have shown that educational intervention in first-year engineering programs can positively affect students' awareness of Science, Technology, Engineering and Mathematics (STEM) concepts by introducing students to basics concepts and motivating them to follow next ones. At Terrassa School of Industrial, Aerospace and Audiovisual Engineering, also belonging to UPC BarcelonaTech, STEM concepts are strengthen to high school students by means of the Mercat de Tecnologia, (a science fair among schools) and by some recommended but not compulsory propaedeutic courses of basic subjects, carried out the week prior to the official start of university studies. Still, many students entering university show some lacks on theoretical items, particularly those who do not follow the usual way to access to tertiary studies after obligatory secondary education but a parallel and more practical one. In fact, there is a large heterogeneity in terms of the average previous knowledge of every subject as well as in the individual curriculum of each student, since they might have enrolled different courses before entering the university. Due to those lacks, some professors at both aforementioned schools have developed a MOOC oriented to new university students. The designed MOOC is useful in order to improve the basic knowledge of new students regarding these sciences. © 2016 IEEE.
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ABSTRACT: A review of literature highlighted a few important aspects of using robotics for educational purposes. However, most of the studies did not examine the long term effects of educational robots, but only considered a short period of time, when their participants were involved in robotics courses. Also, in most of the studies, the gender differences are not considered and the effects of robotics on girls are overlooked. This case study examines the effects of educational robots on Sarah, a grade 9 student who has attended in a robotics summer camp when she finished her Grade 8. The participants of this study include Sarah and her mother, who is a science teacher. This case study examines the long term effects of educational robots on Sarah, almost one year after she finished her summer camp robotics course. Based on the preliminary results of this study, the long term effects of robotics on Sarah include motivating her to learn mathematics, science, and technology. The results also show that using robotics in the education system would result in fewer gender-based stereotypes, regarding technical majors and careers. This study shows that robotics also could create an environment where Sarah, as a girl, were immersed in authentic education, and helped her improve her critical thinking and problem solving skills. © 2016 IEEE.
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ABSTRACT: We present a work-in-progress project that implements spaced repetition and gamification through mobile application for STEM education as a learning system for K-12 students. Spaced repetition in the classroom has been studied and shown to be effective for foreign language and vocabulary acquisition as well as other types of training, while gamification has similarly been used to improve learners' engagement and motivation. This project combines the advantages of both instructional strategies and delivers it through a mobile learning system by using its ubiquitous nature. We believe by combining spacing and gamification with mobile learning technology, the learning system will yield fruitful results in STEM education. We discuss how existing literature affects our design and our plan of implementing such a system. © 2016 IEEE.
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ABSTRACT: A social community framework is used to examine the program elements of the University of Michigan's (UM) M-Engin Program, an undergraduate engineering mentoring program, to provide insights about its social community elements. At this initial research stage, a methodical analysis of the program data (e.g., analytics, features, elements, and artifacts) was performed to create a portfolio to begin to understand the role of social community within the M-Engin Program. From this research, we can learn how to better serve members of various program communities by identifying opportunities for improvement. Future research will include conducting informal interviews with the program's coordinators and surveying and interviewing program participants. © 2016 IEEE.
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ABSTRACT: In order for the United States to remain the global leader in engineering and technology, it must produce and retain a higher number of science, technology, engineering, and mathematics (STEM) talent. Over the past few decades, there have been a number of national initiatives that have promoted STEM education with the goal of generating student interest in science and engineering and increasing the number of students entering the STEM pipeline. Research literature confirms that teachers are the single most important factor affecting student achievement and interest in STEM subjects. Several models of teacher professional development have been reported along with the evidence of the degree of their effectiveness in promoting student interest in engineering. These professional development programs are designed to increase the engineering content knowledge of math and science teachers, thereby having a direct impact on student achievement in math and science and helping to promote a positive attitude to engineering. This paper presents the design of a teacher professional development program offered in a predominantly Hispanic region in South Texas. The professional development program provides an opportunity for teachers to participate in engineering projects, become more knowledgeable about the engineering profession, and learn new pedagogical tools that they use to develop engineering-based hands-on learning activities for their classrooms. One of the effective approaches adopted by this program is the development of creative engineering connections between the math and science concepts taught by the teacher participants and real-world engineering applications that not only can K-12 students easily understand, but also find tangible and interesting. The paper also provides evidence of the effectiveness of the program strategies that have resulted in about 89% of the developed learning activities being successfully implemented in the teachers' classrooms. The results of the program teacher surveys and discussion of lessons learned by the program management are also presented. © 2016 IEEE.
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ABSTRACT: Mobile educational applications include some of the most useful learning tools that have ever been developed. Games for learning are most effective when multiple sessions are involved, in other words, when users replay the games. Previous research on the use of educational games in mathematics education have focused primarily on the learning potential of these games and have not adequately addressed the continuance use intention, or the replay value, of these games. This is a serious gap in literature due to the fact that mobile mathematical applications will only be able to assist primary school learners to improve their math skills if they continue to use these apps on a regular basis. The purpose of this paper is to address this gap by investigating the continuance use intention of primary school learners towards mobile educational mathematical applications. This study adopted the Flow Theory, GameFlow and EGameFlow model, Game Based Learning model and the Technology Acceptance Model adapted to mobile gaming as theoretical base. A mixed method research methodology was employed where qualitative and quantitative data was gathered through surveys, individual observations and focus groups. Twenty-six children, aged 10 to 13, from selected schools in one of South Africa's provinces, participated in the study. The results indicate that the fun, fantasy, immersion and sensation constructs were the most influential in terms of the continuance use intention. The findings of this study could be used by educators and designers of educational mathematical applications in the evaluation of the re-use potential of these applications. © 2016 IEEE.
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ABSTRACT: Pre-college summer transition programs are prevalent at colleges and universities around the country and are generally associated with positive impacts on student retention and graduation rates. At Virginia Commonwealth University, a six week hybrid on-campus/online program is offered to incoming science, technology, engineering, and mathematics majors from racial and ethnic backgrounds underrepresented in those disciplines (i.e., African American, Latino/a, Native American). This work-in-progress investigates the participants' perceptions of the program in facilitating their academic and social integration into the university. An explanatory mixed methods approach is used. Participants perceive the hybrid program to have played a vital role in their social integration and an integral role in supporting their academic integration into the university. © 2016 IEEE.
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ABSTRACT: In this pilot mixed methods study, we examine the impact of travel grants for female undergraduate and graduate engineering students at a large Midwestern university to attend non-technical conferences whose focus is on the development and empowerment of female leaders in science, technology, engineering and mathematics (STEM). Using a leader identity development framework, we analyzed applications, post-conference attendance surveys, required dissemination projects (i.e., sharing what was learned at the conference with the wider engineering audience at the university) and interview transcripts to examine the impact of this conference experience approach on participants' attitudes towards their anticipated degree and career paths. With an initial sample of 27 participants, preliminary results show a positive impact on professional and personal development, an increased commitment to completing current degree programs, an increase in/reinforcement of confidence in abilities, and inspiration to emulate the women leaders with whom the participants networked at the conference. © 2016 IEEE.
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ABSTRACT: Digital games have become part of childhood and adolescence. The debate has moved from should teenagers play digital games to how to gain benefits from this gameplay. Researchers predict that technology-enhanced learning will increase with educational computer games (serious games) playing an important role. Although serious games are often built on established educational theories, they can also appear boring and struggle to engage the learner. Analyses of serious games demonstrate that many do not offer an entertainment experience comparable to or even recognizable as relatives of the entertainment games familiar to many players. However, a high level of engagement by the learner is viewed as necessary to provide a strong learning environment. The long-term aim of this study is to explore how digital games can support a more engaging and effective mathematics learning experience. This first stage has taken a qualitative grounded theory approach to explore the engagement factors of digital games among young people (aged 7-16 years). Analyses of data gathered through a combination of surveys and interviews have led to a framework of engagement factors. This provides a basis for designing serious games that are effective by being both engaging and educational. © 2016 IEEE.
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ABSTRACT: Research shows that the poor quality of science education and related areas in the Brazilian basic education has been negatively affecting professionals training in research and scientific development, also contributes to high rates of evasion of STEM graduation courses. Also, scientific illiteracy are harmful to society, once it's members losses analytical judgment capability and by that are more influenceable. Therefore, it is necessary to obtain ways to reverse this situation. Inspired by Seymour Papert ideas on constructionism and the maker movement, this paper proposes an opensource embedded tool for science experimentation on K-12 classes. Created over Arduino development board and mounted on a custom circuit board, designed on an open source tool, and embedded on a laser cut box, this tool, called LabDuino, works like an experiment repository, where the student can choose the subject to be explored, then an experiment and run it following instructions, (sensors setup, initial data and so on), presented on the tool's display. The LabDuino is capable to gathering, process, show and optionally store on SD card, up to eight sensors data, promoting a hands-on experience from setting up to experiment execution in a seamless way. It was tested on a Brazilian seventh grade class, where was taught gravity force and it's effects by doing a dropping test, inspired on egg drop experiment. Was observed an increase of 14% on the experiment class grades and a more engaged students by running the experiments. © 2016 IEEE.
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ABSTRACT: Two educators collaborated to design and test a one-week summer course for middle school girls on sound, engineering, and invention as an exemplar integrated STEM program that draws upon rich historical and social contexts with the goal of attracting and retaining students in STEM. An engineering design project and an invention project formed the core of the course. Music and related technologies served as the unifying theme intended to tap into the interests of youth. Historical primary sources and writing about invention and innovation provided additional entry points into engineering as a human and creative endeavor. Exposure to female inventors, scientists and engineers was also planned as a way for the girls to become acquainted with positive role models. Included in this paper is a discussion of the underlying philosophies that influenced the design of the learning experiences for youth underrepresented in STEM. © 2016 IEEE.
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ABSTRACT: This article discusses the design and implementation of a holistic game development curriculum. We focus on a technical degree centred around game engineering/technologies with transferable skills, problem solving, mathematics, software engineering, scalability, and industry practices. In view of the fact that there is a growing skills shortage for technically minded game engineers, we must also be aware of the rapidly changing advancements in hardware, technologies, and industry. Firstly, we want a synergistic game orientated curriculum (for a 4-year Bachelor's programme). Secondly, the organisation and teaching needs to adapt to future trends, while avoiding tunnel vision (too game orientated) and support both research and industry needs. Finally, we build upon collaborations with independent experts to support an educational programme with a diverse range of skills. The curriculum discussed in this article, connects with a wide variety of subjects (while strengthening and supporting one another), such as, programming, mathematics, computer graphics, physics-based animation, parallel systems, and artificial intelligence. All things considered, the development and incorporation of procedures into a curriculum framework to keep up with advancements in game technologies is important and valuable. Collaborative learning Computing education programs Contextual software domains Virtual worlds software. © 2016 Copyright held by the owner/author(s). SA '16 Symposium on Education, December 05-08, 2016, Macao.
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ABSTRACT: In the summer of 2015, a five-day professional development workshop was held at West Virginia University Institute of Technology, located in Montgomery, West Virginia, with the objective of providing systematic training of project-based learning to high school math teachers. Twenty-two teachers participated in the workshop. Instructors of the workshop were faculty members from West Virginia University Institute of Technology, West Virginia University, and West Virginia State University. The workshop's focus was project-based learning, which employs projects closely related to real-world applications to facilitate delivering abstract concepts. Specifically during the workshop, the participating high school math teachers learned designing engineering projects, mapping engineering projects to Next Generation math standards/objectives, and assessing the outcomes of project-based learning. Each participating teacher is required to implement at least one engineering project in his/her math class and the results will be collected by the superintendents of the three participating school districts. The workshop has two primary hypotheses: (i) teachers who participated in the workshop will increase their self-efficacy toward implementing project-based learning, applying engineering and technology to address content standards and objectives, and using assessments to inform instruction, and (ii) project-based learning will improve students' self-efficacy and learning effectiveness in math, and in turn, will increase their interest/intention to pursue STEM disciplines. The impact of the workshop on teachers is determined through surveys and interviews. Social Cognitive Career Theory is applied to evaluate the impact of project-based learning on the participating teachers' students. Results of the surveys, interviews, and student performance will be presented at the conference. © 2016 IEEE.
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ABSTRACT: While science, technology, engineering and math hold the fastest growing fields today, only 44% and 36% of students are math and science ready, respectively, to enter college. By integrating the arts into STEM, a four-part origami based curriculum has been developed, which combines the topics of renewable energy, architecture design, 3D CAD design and printing, and mathematic, science, and engineering principles. The modules are composed of familiar engineering education tactics to get students to think outside of the box like an engineer. Students reverse engineer origami pieces, build an origami chair using the design process, and learn the topic of renewable energies through interactive games. The final module pulls the knowledge gained from the first three together. The students design and 3D print origami structures that are energy efficient and utilizes at least one source of renewable energy. Students go through the design process with brainstorming, prototyping, and working models. The K-12 Next Generation Science Standards for science and engineering has eight practices. Origami Meets STEAM practices all eight including: (1) Asking questions and defining problems, (2) Developing and using models, (3) Planning and carrying out investigations, and (6) Instructing explanations and designing solutions. This project has been introduced to 9th and 10th grade geometry classes. Surveys were given to gauge the effectiveness of activities with the students, teachers, and participating graduate students. This is a work in progress and results of the surveys and work are still being processed. © 2016 IEEE.
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ABSTRACT: This paper discusses the importance and effectiveness of structured hands-on STEM-related project-based engineering laboratory activities in the critical entry-level course, First-Year Seminar in Engineering, for undergraduate engineering majors at ABET-accredited institutions of higher education. At our institution, the First-Year Seminar in Engineering is offered once each year during the fall term. The enrollment in this course ranges from ninety to hundred first-year students who are expected to graduate with engineering degrees from the four-year ABET-accredited programs. One component of this course comprises hands-on engineering laboratory activities in sessions of short duration (fifty-five minutes apiece) in disciplines such as Biomedical Engineering (BME), Electrical and Computer Engineering (ECE), Environmental Engineering (ENV), and Mechanical Engineering (ME). In the short interval of time allotted for STEM-based laboratory experiences, the motivation, commitment, and level of engagement can range from total indifference to unbridled enthusiasm with the desire to do and learn more. The broad goal is to deliver key aspects of the engineering design process, from concept-to-product (the E in STEM), during this short interval of time. Therefore, it behooves us to develop STEM-based, project-oriented laboratory activities that focus the student on well-defined, easy-to-attain, yet insightful experimental objectives. © 2016 IEEE.
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ABSTRACT: Tangible Learning explores the use of tangible media integrated with mobile technology to enhance engagement and mobility for STEM education with children. Tangible Learning allows users to experience and understand thinking processes such as design thinking and computational thinking through rapid prototyping with tangible media, which is then translated into digital format on the mobile applications for direct feedback and testing of their prototype. This significantly widens the accessibility for younger age groups. The use of tangible media also encourages collaborative creation and learning of children as compared to when only the mobile application is used. Lastly, we will also take a look at one of the existing products in the market and how it has been successfully brought into the classrooms and view the creations of children who attended the session.
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ABSTRACT: Teaching STEM is a promising application domain for game-based instructional methods. In this paper we present a serious game organized as a role playing game: players learn how to inhabit the headspace of someone other than their primary ego identity, offering them the chance to develop a stronger sense of empathy. The same empathy is established between the player and her Intelligent Pedagogical Agent, which should guide the player into the Virtual Learning Environment and trough the game as well. We present the ongoing development of the game, and a preliminary validation of the Intelligent Pedagogical Agent to show its effectiveness with teenager students. © 2016 IEEE.
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ABSTRACT: The mathematical background of international students in Technical Master programs is pretty heterogeneous. They often lack of a sound basis in specific topics, which are necessary to follow the Master. Filling this gap is often stressing because it requires these students to make an additional effort reviewing basic references. The goal of this initiative is to produce a tailored learning tool for these students. Previous experiences of the proposing teams suggest that using a Moodle environment is a suitable choice to develop the tool. The idea is to cover synthetically the topics and to allow getting acquainted with the knowledge in a straight-to-the point approach. T.I.M.E. is a network assembling more than 50 Higher Education Institutions (mostly in Europe) with a focus in Scientific and Technical training. T.I.M.E. provides an ideal framework for developing and testing the tool. This is because the contents are enriched by the feedback of the experience of the members involved. Moreover, T.I.M.E. community is a perfect test bench for the tool. © 2016 IEEE.
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ABSTRACT: While online learning is already a part of university education and didactics, not all students have the necessary self-regulation competency to really learn on their own efficiently and effectively. In classroom a teacher can take over a moderating part, set intermediate goals and give feedback to one's progress, but participants of online learning courses (e.g. in blended scenarios or Massive Open Online Courses (MOOCs)) face a higher demand of self-regulation competency. This paper presents a course and content independent assistant, PeerLA, which assists in improving self-regulation competency. PeerLA allows setting of long-term goals, breakdown into intermediate goals and keeps track of knowledge increase or time needed. A graphical feedback allows comparison of existing and aimed level of knowledge or time investments. PeerLA adds peer comparison to the visualization charts for social frame of reference. This comparison is course-wide or only with similar learners (close in goals and knowledge levels). PeerLA is implemented as a Learning Management System (LMS) plugin to support learning progress in mixed formal and informal learning scenarios. PeerLA was evaluated with 83 students in an online mathematics preparation course over four weeks. Results indicate the benefits of such a self-regulation assistance, especially for university freshmen. © 2016 IEEE.
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ABSTRACT: Work in Progress. Introductory, or "weed out" chemistry courses are well-known for deterring undergraduate students from pursuing STEM (Science, Technology, Engineering, and Mathematics) fields. Specifically, students' motivations resulting from experiences in these courses can influence STEM retention. Using grounded theory, our preliminary analysis of qualitative data collected in an undergraduate chemistry course has identified "faculty care" as an emergent construct of importance to student motivations. Our emergent definition of care is students' perception that their instructors recognize and communicate actionable steps towards self-improvement or illustrate concern, encouragement, or relational interest for the students in academic and non-academic settings, or in an unexpected, personal way. We found that students hold gendered interpretations of faculty care, and these interpretations may give rise to gendered motivational attitudes. This work raises questions about the ways specific classroom activities or faculty-student interactions allow faculty to communicate a sense of care for their students and thereby affect students' motivational attitudes in their classrooms. More broadly, this work may have implications for our understanding of the ways faculty can address gendered patterns in STEM participation. © 2016 IEEE.
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ABSTRACT: Work in Progress: Communication skills are indispensable for becoming successful in the global engineering community. Among various communication skills, presentation skills are regarded as one of the greatest career enhancers for engineers. Nevertheless, it is the weakest skill of most Japanese engineering students. To overcome this inadequacy, we offered a presentation skills course for sophomore Science, Technology, Engineering, and Mathematics (STEM) students by integrating video streaming and numerical peer evaluation using IT technology. This paper examines the feasibility and the students' acceptability of the newly developed IT peer evaluation system. In implementing the system, three research questions were posed: 1. Does the new system facilitate classroom management? 2. Is the new system more accepted than the existing paper-based method by the students? 3. Does the new system promote the overall improvement of students' presentation skills? The preliminary results showed that the new system facilitated classroom management, and that it was accepted by the students primarily due to its functional requirement such as utility and non-functional requirement such as promptness. Furthermore, the students' average numerical peer evaluation scores of physical messages and audience interaction mostly improved. © 2016 IEEE.
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ABSTRACT: Work-in-Progress. Students' contextual motivation in introductory STEM (Science, Technology, Engineering, and Mathematics) courses has been a focus of many recent studies; this work provides a new lens to this work by investigating students' situational motivations. Grounded theory is used to analyze survey responses from ten students in an introductory STEM course at a small private technical school that features project-based learning environments. Analysis resulted in an emerging relationship between assessment and a behavior we call externalization. We observe a co-occurrence between externalization and problem-set-related assessment; the co-occurrence indicates that some students may not feel as though they have control over their progress and performance on problem sets and it is this lack of control that the students report to be frustrating and amotivating. Additionally, we observe that blame is presented either as externalization or non-externalization while credit is almost always non-externalized. The two presentations of blame suggest that students might externalize to cope with negative affective experiences. The results of this study may have implication for design of STEM courses with motivations as both means and ends in students' learning processes. © 2016 IEEE.
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ABSTRACT: Considerable effort has been spent on interventions to increase the numbers/diversity of young people studying Science, Technology, Engineering and Mathematics (STEM) and/or entering STEM related careers with little evidence of their effectiveness. In the UK, less than 10% of professional engineers are female. Science capital is a recent concept for capturing those elements that influence children's choice of a science-related career. Children with higher science capital are more likely to choose a STEM career than those with lower science capital and therefore interventions to increase science capital are needed. Initially studies evaluating science capital have focused on secondary age children (aged 11 - 18 years). Here a research approach for evaluating science capital among primary age children (aged 7 - 11 years) is presented using a mixed methods approach. Results indicate that children share similar perceptions of scientists as 'hardworking', 'clever' and 'creative' independent of gender, age and science capital. However, children's self-identify differed by gender, age and science capital, illustrating significant gaps for some children between their self-identity and that of a scientist. Interventions focusing on narrowing this gap should increase the likelihood of them considering a science-related career. © 2016 IEEE.
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ABSTRACT: Highly technical STEM MOOCs have recently become widely available, but little is known about the motivations of the various groups of learners participating. In this work, we perform a detailed survey of 1,624 learners to examine their motivations in detail. These learners exhibited overall high levels of intrinsic motivation, but varied in their extrinsic motivation, according to their current position as students, workers, or unemployed individuals. Students generally reported the highest levels of extrinsic motivation compared to other groups (p<0.001). The results from this analysis indicate that additional factors about learners in each group, such as their course participation and performance, should be examined in future work to help better understand the various needs of those enrolling in highly technical STEM MOOCs. © 2016 IEEE.
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