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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: The interrelations between Physics and Mathematics caught the attention of the 

physics education research community. Focusing mainly on students and teachers 

competency, the research in physics education (PER) found that learners, at different 

ages and levels, lack the ability to construct the mathematical models of physical 

processes or to describe the physical meaning of mathematical constructs. Mathematical 

knowledge was also found to reflect on the quality of explanations of physical phenomena. 

(Clement et al. 1981; Cohen et al. 1983; Rozier and Viennot in International Journal of 

Science Education 13:159-170, 1991; Rebmann and Viennot 1994; Bagno et al. in Physics 

Education 43(1):75-82, 2007; Redish and Smith in Journal of Engineering Education 

97(3):295-307, 2008; Baumert et al. 2010; Zuccarini and Michelini 2014). The approach 

that underlines our study adopts the view that the context of physics teaching invites 

investigating the interplay between physics and mathematics. This “Phys-Math” interplay 

is regarded as a complex two ways track by which the knowledge and understanding of 

physics is constructed by learners. Our multi-national group examines this subject from 

various perspectives: history and philosophy of science as well as its instruction in 

different levels from high school to university (Eylon et al. 2010; Pospiech and Matthias 

2011; Lehavi et al. 2013; Pospiech et al. 2014, 2015). The present study follows our 

previous research in which we addressed, through interviews, the “Phys-Math” PCK of 

expert high school physics teachers from Israel and Germany (Lehavi et al. 2013, 2015; 

Pospiech et al. 2015). Here we report on a study which follows this research by analysing 

data collected from classes. The data was collected by videotaping physics lessons at 

middle school level. The videotapes were analysed, looking specifically for incidents in 

which Phys-Math interplay is evident. © Springer International Publishing Switzerland 

2017. 
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ABSTRACT: In a primary education classroom of any country, children of the same age have 

very different statures, reaching variations of 200 mm (Gonçalves, 2012). However, the 

school furniture provided is not suitable or adaptable to these differences. Designing 

school furniture able to respond to these variations is, therefore, a challenge for 

ergonomics and design in a global market. It is clearly not viable for industries to 

adapt productions for each country. When competitiveness and limitation of resources are 

essential for the viability of any product it becomes essential to find a universal 

system adapted to the requisites of any country. Taking as prescription measure the 

popliteal height obtained from the data of different countries, a universal measurement 

system for the school chair and desk set is proposed, combining the ellipse methodology 

used by Molenbroek et al. (2003) and the (mis)match equations mentioned by Castellucci 

et al. (2014b). From the results obtained, it can be concluded that only 5 sizes are 

needed to implement this new measurement system of evolutionary school furniture for the 

primary education classroom. © 2016 Elsevier Ltd 
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ABSTRACT: From all the difficulties students have while trying to understand physics, the 

ones with mathematics are of the more remarkable, at least for physics teachers. Although 

the problem is explicit, its solution becomes complex due to the lack of clarity about 

the characteristics of the relationship between maths and physics. If for the teacher 

these relationships are unclear, it is probable that their students will not realize 

their character and assume a naive attitude, believing that knowing the equation and how 

to resolve it will result in success in solving physics problems, forgetting the 

conceptual part. We investigated how these relationships were perceived by two 

consecutive groups of undergraduate students in a physics degree that educate high school 

physics teachers and how this way of understanding is reflected in their conceptual 

learning and their attitudes when they are asked to resolve problems of thermodynamics. 

We will discuss how their perceptions would influence their teaching in middle school. © 

Springer International Publishing Switzerland 2017. 
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ABSTRACT: This study attempted to determine the effects on mathematics performance of 

learner-interface interaction with mobile-Assisted learning in mathematics. It also 

determined the relationship between these interactions and students' mathematics 

performance. It revealed that students solved more complex problems as they went through 

the intervention period, and that they solved more than 50% of the problems correctly. 

Participants had little prior knowledge of linear equations. However, after the 

intervention period, students achieved a normalized class learning gain of 41%, which was 

higher than the 30% minimum. Testing of difference between means confirmed that the 

difference between posttest and pretest scores was significant. Most of the skill sets 

were correlated with time used in solving linear equations. Moreover, identifying 

equivalent mathematical expressions required all three forms of learner-interaction, for 

students to become familiar with this skill. Recommendations future studies are 

presented. 
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ABSTRACT: The proceedings contain 18 papers. The special focus in this conference is on 

Towards Shaping Key Competences, Educational Research, Classroom Ideas and Teaching-

Learning Practice. The topics include: Role of key competences in physics teaching and 

learning; competence and understanding-a personal perspective; analysing the competency 

of mathematical modelling in physics; introduction of current scientific results to 

education: experiences from the case of liquid crystals; eyetracking in research on 

physics education; preliminary data analysis of SSQ-HOPE questionnaire; representational 

issues in teaching ideas about matter; dynamic visualizations of multi-body physics 

problems and scientific reasoning ability; hydrogels in the classroom; electronic 

properties of graphene and a learning path for undergraduate students. 
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ABSTRACT: This paper explores the likely behaviours of train passengers in an emergency 

evacuation and examines four crucial theoretical issues on the passengers’ evacuation, 

including reactive vs. proactive behaviours, cooperative vs. competitive behaviours, 

symmetry breaking, and route/exit choice. A survey of 1134 train passengers shows that 

respondents are not homogeneous in their likely behaviours. Overall, they are more likely 

to be reactive (e.g., wait for instruction from station staff) than proactive (e.g., move 

to exit) in an emergency situation. We also find that people are more likely to be co-

operative (e.g., helping other people) than competitive (e.g., push other passengers). 

Although passengers are likely to show herding or symmetry breaking behaviour (e.g., 

following other passengers) than symmetric behaviour (e.g., choose least crowded exit), 

the degree of symmetry breaking behaviour is not as high as assumed in previous 

mathematical models. They are also unlikely to use escalators, lifts and train tunnels in 

their exit/route choice during an emergency escape. In terms of demographic differences 

in behaviours, results from the ordered logit models demonstrate that there are 

significant differences in the evacuation behaviours between males and females but not 

among the different age groups. Besides providing valuable information for developing 

mathematical models intended to simulate passengers’ evacuation in a train station, our 



Рефераты 2016 года в Scopus по теме «математическое образование» - подбор для участников конференции 
«Математическое образование в техническом вузе» 
 

 

findings can assist managers of emergency response in developing appropriate strategies 

and training, and in designing solutions and education campaigns for effective 

evacuation. © 2016 Elsevier Ltd 
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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. 
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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 
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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: The study aims at finding the students’ cognitive knowledge in each creative 

thinking process stage by implementing Realistic Mathematics Education (RME) based on the 

perspective theory. This type of research is qualitative with grounded theory approach, 

which is conducted in several steps, namely research initiation; data collection; data 

analysis; synthesis and research generation; and theory validation. The result shows that 

the creative thinking process by implementing RME occur within 5 stages: orientation, 

preparation, incubation, illumination, and verification. Students’ cognitive knowledge at 

orientation stage are reading and understanding the contextual problem and searching 

information from contextual problems. At the preparation stage, the students do 

activities such as collecting data and information; representing/manipulating contextual 

problems into mathematics objects; and formulating model/strategies. At the incubation 

stage, the students obtain cognitive knowledge by rereading and understanding preparation 

stage process; recalling prior knowledge and learning experiences; imagining the 

connection of each mathematic objects, and bringing out rudimentary mathematics ideas. At 

the illumination stage, students analyze part of mathematic ideas and synthesize them; 

finding the main mathematics ideas; connecting mathematics ideas with others, and solving 

the contextual problems. At verification stage, students verify mathematics solutions; 

revise invalid mathematics idea, and find innovative mathematics solutions. © 2016 

Elsevier Ltd 
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ABSTRACT: The current study investigated whether prompting students to engage in 

generative learning strategies improves students’ subsequent judgments of learning and 
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self-regulation. Seventy-eight middle school students in a pre-algebra class completed 

worksheets in between problem-solving sessions in a computer-based cognitive tutor. Some 

students were prompted to engage in a generative learning strategy (i.e., writing a 

summary or writing an explanation for a peer) followed by a judgment of learning 

(generative group), whereas other students were only asked to make a judgment of learning 

(control group). Results indicated non-significant levels of judgment accuracy in both 

groups; however, students in the generative group showed better-calibrated help-seeking 

behaviors when solving subsequent problems in the tutor. These results suggest that self-

regulation can improve in the absence of accurate learning judgments, and that generative 

learning strategies can facilitate such an improvement. This may be especially true for 

younger students, who generally demonstrate lower metacognitive awareness. © 2016 

Elsevier Ltd 
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ABSTRACT: The efficiency and effectivity of the learning experience is dependent on the 

teacher quality, thus, enhancing teacher’s quality is vital in improving the students 

learning outcome. Since, the usual top-down one-shot cascading model practice for 

teachers’ professional development in Philippines has been observed to have much 

information dilution, and the Southeast Asian Ministers of Education Organization 

demanded the need to develop mathematics teachers’ quality standards through the 

Southeast Asia Regional Standards for Mathematics Teachers (SEARS-MT), thus, an 

intensive, ongoing professional development model should be provided to teachers. This 

study was undertaken to determine the impact of Lesson Study on Bulua National High 

School mathematics teachers’ quality level in terms of SEARS-MT dimensions. A mixed 

method of quantitative–qualitative research design was employed. Results of the analysis 

revealed that Lesson Study effectively enhanced mathematics teachers’ quality and 

promoted teachers professional development. Teachers positively perceived Lesson Study to 

be beneficial for them to become a better mathematics teacher. © 2016, The Author(s). 
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ABSTRACT: Using the 2000/01 Baccalaureate & Beyond Longitudinal Study (B&B:00/01), this 

paper employs multilevel modeling to test a conceptual model of graduate school choice 

that draws significantly from human capital theory while incorporating the salient 

concepts of cultural and social capital. The model posits that the graduate school choice 

process is comprised of three nested phases. First, an individual develops an aspiration 

for graduate-level education; next, the student submits applications to graduate schools, 

and thirdly, the student enrolls in a graduate program. Dependent students who obtained 

high undergraduate grade point averages majored in the humanities, social or behavioral 

sciences, mathematics, or life and physical sciences, and attended a master’s or doctoral 
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institution were most likely to aspire to, apply for, and enroll in graduate school. This 

study also found that, when controlling for all other variables in the models, Hispanic 

students are more likely to aspire to and apply for graduate school, and African-American 

students are more likely to aspire to, apply for, and enroll in graduate school than 

white students. A key variable of interest, undergraduate indebtedness, does not affect 

graduate school choice when accounting for all other variables in the model. © 2015 

Association for the Study of Higher Education. All Rights Reserved. 
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ABSTRACT: IP covert timing channel (IPCTC) is an unconventional communication channel 

which attaches time information to the packets of an overt channel as messages carriers, 

e.g., using different inter-packet delays to transmit messages in a packet-switched 

network. Although the IPCTCs have many different communication methods, based on the 

concept of time, we categorized the base communication model of the IPCTCs into three 

types and then utilized the signal processing theory to build their mathematical models. 

As a result, the basic characteristics of the IPCTCs’ base model were formally derived. 

Hence, the characteristics of any IPCTC can be derived from the base models that consist 

of the IPCTC. Furthermore, a set of approaches was devised to implement the base model of 

the IPCTCs in a TCP/IP network. Experimental results show the correctness of the proposed 

base model of the IPCTCs in this paper. © 2016, Higher Education Press and Springer-

Verlag Berlin Heidelberg. 
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ABSTRACT: Background Children born extremely preterm are at high risk for intellectual 

disability, learning disabilities, executive dysfunction and special educational needs, 

but little is understood about the comorbidity of intellectual and learning disabilities 

in this population. Aims This study explored comorbidity in intellectual disability (ID) 

and learning disabilities (LD) in children born extremely preterm (EP; &lt; 26+ 0 weeks’ 
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gestation). Subjects and study design A UK national cohort of 161 EP children and 153 

term-born controls without neurosensory impairments was assessed at 11 years of age (the 

EPICure Study). Outcome measures IQ, mathematics and reading attainment, executive 

function, visuospatial processing and sensorimotor skills were assessed using 

standardised tests, and curriculum-based attainment and special educational needs (SEN) 

using teacher reports. Results Overall, 75 (47%) EP children and 7 (4.6%) controls had ID 

or LD (RR 10.12; 95% CI 4.81, 21.27). Comorbidity in ID/LD was more common among EP 

children than controls (24% vs. 0%). EP children with comorbid ID/LD had significantly 

poorer neuropsychological abilities and curriculum-based attainment than EP children with 

an isolated disability or no disabilities. LD were associated with a 3 times increased 

risk for SEN. However, EP children with ID alone had poorer neuropsychological abilities 

and curriculum-based attainment than children with no disabilities, yet there was no 

increase in SEN provision among this group. Conclusions EP children are at high risk for 

comorbid intellectual and learning disabilities. Education professionals should be aware 

of the complex nature of EP children's difficulties and the need for multi-domain 

assessments to guide intervention. © 2016 Elsevier Ireland Ltd 
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ABSTRACT: Working memory is the capacity to store and control information for a short 

period of time. This memory is closely related to reading and other academic skills such 

as spelling, comprehension and mathematics. This study aimed to compare working memory in 

normal versus dyslexic children. Materials and methods: This was a descriptive-analytic 

study. Dyslexic group included 30 children randomly selected from the Learning Disability 

Center of Semnan Department of Education. The control group consisted of 60 primary 

school students without any academic failure and intellectual problems. Phonological 

working memories such as; Word Recall, Digits Recall and Non-word Repetition were used 

for assessments. Results: The experimental and control groups were not different in two 

factors of age (P=0.880) and sex (P=0.552). Control group scores in word recall, digits 

recall (forward), and non-word repetition tasks were highly dominated (P <0.001) over 

dyslexic children. Conclusion: The findings showed that children with dyslexia have lower 

performance in subtests of phonological working memory. This study indicates the need to 

raise the awareness of teachers and speech and language therapists to plan designing and 

implementing educational and interventional programs based on activities related to the 

working memory for children with dyslexia and other learning disabilities. © 2015, 

Singapore Medical Association. All rights reserved. 
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ABSTRACT: In this study the characterisation and separation/discrimination of three sheep 

breeds (crosses, West African Dwarfs (WAD) and West African Long Legged (WALL)] based on 

their physical traits (morphological characterisation) was investigated extensively with 

the application of discriminant analysis. The study’s main objective was specifically 

based on developing a variable selection criterion that can discriminate best among the 

three sheep breeds and as well as obtain a reliable mathematical function/equation 

(discriminant functions) for provision of maximum separation among the three known sheep 

breeds. Data from College of Education, Mampong animal farms on various breeds of sheep 

(hybrid/crossed breed, Sahell/WALL and Djallonke/WAD) was used. Factor Analysis was 

employed as a variable selection criterion for selecting six sheep traits that can 

discriminate best among the sheep breeds. Canonical discriminant function was derived for 

the eight variable data set and was compared with the derived quadratic discriminant 

functions (QDFs) using the six extracted sheep traits. The six variable QDF distance 

classifier provided maximum separation after cross validation than the 8-variable 

canonical discriminant functions. The derived mathematical functions (QDFs) were able to 

provide maximum separation among the three known sheep breeds with a correct 

classification rate of 0.86. © 2016, Asamoah-Boaheng and Sam. 
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ABSTRACT: In the design of mathematical methods for a medical problem, one of the kernel 

issues is the identification of symptoms and measures that could help in the diagnosis. 

Discovering connections among them constitute a big challenge because it allows to reduce 

the number of parameters to be considered in the mathematical model. In this work, we 

focus on formal concept analysis as a very promising technique to address this problem. 

In previous works, we have studied the use of formal concept analysis to manage attribute 

implications. In this work, we propose to extend the knowledge that we can extract from 

every context using positive and negative information, which constitutes an open problem. 

Based on the main classical algorithms, we propose new methods to generate the lattice 

concept with positive and negative information to be used as a kind of map of attribute 

connections. We also compare them in an experiment built with datasets from the UCI 

repository for machine learning. We finally apply the mining techniques to extract the 

knowledge contained in a real data set containing information about patients suffering 

breast cancer. The result obtained have been contrasted with medical scientists to 

illustrate the benefits of our proposal. Copyright © 2016 John Wiley & Sons, Ltd. 

Copyright © 2016 John Wiley & Sons, Ltd. 
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ABSTRACT: Games-based Learning (GBL) has developed a reputation with educationalists it 

is perceived as a potentially engaging form of supplementary learning that could enhance 
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the educational process and has been used at all levels of education including primary, 

secondary and tertiary education. Despite this recognition and utilisation there is still 

a lack of empirical evidence supporting GBL as an approach. This paper presents the 

findings of a systematic literature review performed from 2000 to 2013 specifically 

looking at quality empirical studies associated with the application of GBL in Primary 

Education (PE) categorising studies into: behavioural change, affective and motivational 

outcomes, perceptual and cognitive skills and knowledge acquisition and content 

understanding. This paper presents a synthesis of these high quality studies associated 

with GBL. The studies showed that GBL have been used to teach a variety of subjects to 

children and young people in PE with mathematics, science, language and social studies 

being the most popular. However, the analysis shows that more Randomised Controlled Trial 

(RCT) studies should be performed comparing GBL to traditional teaching approaches to 

ascertain if GBL is a useful, viable teaching approach at PE level; there is a distinct 

lack of longitudinal studies and further longitudinal studies are required; further 

studies are required looking at whether there are pedagogical benefits of using 2D or 3D 

games at PE level to assess if 3D immersive games are indeed necessary; further studies 

are also required to perform comparisons between single and collaborative play and to 

identify the pedagogical benefits. © 2016 Elsevier Ltd 
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ABSTRACT: This study investigates the impact of integrating conceptual clarifications as 

support in an educational math game, and explores the impact of adding this (internal vs. 

external) support on students' game and mathematical performance, intrinsic motivation, 

and game perception. Three conditions are established: a condition in which internal 

support is offered, a condition in which (identical) external support is offered, and a 

control condition in which no support is added to the game. One hundred twenty-two 

vocational secondary education students participated in this study. The results of this 

study indicate that students benefit from playing with an educational game in order to 

enhance their proportional reasoning skills. Adding conceptual clarifications as 

instructional support in an intrinsically integrated game is not recommended. If the 

support is given to the students anyhow, it is advised to offer it externally because 

internally integrating this support leads to a decrease in performance and motivation. 

Hence, not only support as such, but also the way it is integrated in the game-based 

learning process, might be decisive for its effectivity. Obviously, further research is 

warranted in order to replicate these findings also for other types of support, other 

game-based learning environments and other target groups. © 2016 Elsevier Ltd. All rights 

reserved. 
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ABSTRACT: Delaying tracking, extending students’ exposure to a general academic education 

and increasing their time on task on basic competences (reading, mathematics) could 

improve academic outcomes. To test the hypothesis that delayed vocational streaming 

improves academic outcomes, this paper analyzes Poland's significant improvements in 

international achievement tests and the restructuring of the system which expanded 

general schooling. Estimates using propensity-score matching and difference-in-

differences estimates show that delaying vocational education and increasing time on task 

have a positive and significant impact on student performance on the order of a standard 

deviation. © 2016 International Bank for Reconstruction and Development/The World Bank. 

Published by Taylor & Francis. 
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ABSTRACT: Many teaching approaches have been tried to improve student attitudes and 

achievement in science and mathematics education. Achievement effects have been 

synthesized, but a systematic overview of attitude effects is missing. This study 

provides a meta analytic review based on 56 publications (1988–2014), reporting 65 

independent experiments that investigated the effects of teaching approaches on student 

attitudes in primary or secondary science or mathematics education. Five types of 

teaching approaches were distinguished: inquiry-based, context-based, computer-based, 

collaborative learning strategies, and extra-curricular activities. Since many different 

attitude outcomes were distinguished and attitudes were assessed at different levels of 

granularity, we did separate analyses for specific and more global outcomes. Outcomes 

were not significantly different for different educational approaches. When taking all 

interventions together, significant effects were found for General Attitude (n = 60; 

d = 0.35), General Interest (n = 20; d = 0.22), and Career Interest in Science (n = 4; 

d = 0.40). The effects were significantly weaker for studies with older students. 

Analysis of achievement outcomes yielded a significant and large overall effect (n = 40; 

d = 0.78), again with no significant differences between teaching approaches. Although 

the positive effects might be partly due to novelty, the current findings do counter 

skepticism about the learning outcomes of interest-oriented teaching approaches. © 2016 

The Authors 

AUTHOR KEYWORDS: Attitude;  Interest;  Mathematics education;  Meta-analysis;  

Motivation;  Science education;  Teaching approach 

DOCUMENT TYPE: Article 

SOURCE: Scopus 

 

Azigwe, J.B.a , Kyriakides, L.b , Panayiotou, A.b , Creemers, B.P.M.c  

The impact of effective teaching characteristics in promoting student achievement in 

Ghana 



Рефераты 2016 года в Scopus по теме «математическое образование» - подбор для участников конференции 
«Математическое образование в техническом вузе» 
 

 

(2016) International Journal of Educational Development, 51, pp. 51-61.  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84982281289&partnerID=40&md5=4b71715478677fcf6d652a9540b22254 

 

DOI: 10.1016/j.ijedudev.2016.07.004 

AFFILIATIONS: Department of Marketing, Bolgatanga Polytechnic, Ghana;  

Department of Education, University of Cyprus, P. O. Box 20537, Nicosia, Cyprus;  

Faculty of Behavioural and Social Sciences, Department of Pedagogy & Educational Science, 

Groningen, Netherlands 

ABSTRACT: This paper investigates the extent to which teacher behaviour in classroom 

affects student achievement gains in mathematics in Ghana. A representative sample of 

primary schools from three districts of the Upper East Region of Ghana was selected 

(n = 73) using stage sampling procedure, and written tests in mathematics were 

administered to all grade six students at the beginning and end of school year 2013–2014. 

Two observation instruments and a student questionnaire were used in collecting data on 

quality of teaching. Multilevel analyses revealed that teacher factors are associated 

with student learning outcomes. Implications for promoting quality in education are 

drawn. © 2016 Elsevier Ltd 
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ABSTRACT: This study was conducted to investigate the continuation of technology use in 

science and mathematics teaching of the teachers who attended a professional development 

program between 2010 and 2012. Continuation of technology use was hypothesized to be 

affected by the professional development program and by personal, institutional, and 

technological factors. Twelve teachers and three school leaders participated in the 

study. Data was collected through interviews. Findings showed that the continuation of 

technology use differed for the teachers involved in the professional development 

program. While all teachers reported to have gained knowledge and skills through the 

professional development program and were positive about technology use in education, 

only some teachers continued the use of technology. The data revealed that despite the 

challenges that all teachers in the sample encountered when using technology in their 

teaching (such as large classrooms, problems with electricity supply, lack of time and 

lack of technology tools), the encouragement of school management was a critical factor 

in teachers’ continuation of technology use. Implications of the findings are discussed. 

© 2015, The Author(s). 
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ABSTRACT: The author investigated the relationship between aspects of student motivation 

and performance on mathematical tasks varying in cognitive demand relevant to meeting the 

expectations of the Common Core State Standards for Mathematics (CCSS-M). A sample of 479 

primarily Latino middle school students completed established survey measures of 

motivation and a constructed response assessment of two facets of mathematical 

competence. The assessment measured students' progress toward performing a procedure and 

demonstrating understanding by providing a written critique of a peer's work, a more 

cognitively demanding facet. As predicted, higher interest and efficacy in mathematics, 

lower performance-avoidance goals, and fewer experiences of negative emotions related to 

performance levels for both facets, while utility and mastery-approach goals (i.e., 

focusing on understanding mathematics) related only to the more cognitively demanding 

facet. Implications of these findings for preparing students to be successful 

mathematical learners, especially in the many states implementing the CCSS-M, are 

discussed. © 2016 Taylor & Francis. 
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ABSTRACT: I examined students' discourse while working in pairs at the computer in an 

eighth-grade mathematics class to understand how students kept track of the people and 

things they discussed. I found that students most often referenced themselves and objects 

within the environment, through references to shared knowledge and the representations on 

the computer screen. Through these references, students communicated themselves as agents 

doing mathematical work situated through the use of the programming environment. This 

study contributes to articulating the complexity of students' mathematical discourse when 

they work with peers, using technology, for doing mathematics. © 2016 Informa UK Limited, 

trading as Taylor & Francis Group. 

AUTHOR KEYWORDS: collaboration;  discourse;  Mathematics education;  systemic functional 

linguistics;  technology 

DOCUMENT TYPE: Article 

SOURCE: Scopus 

 

Bengo, P. 

Secondary mathematics coaching: The components of effective mathematics coaching and 

implications 

(2016) Teaching and Teacher Education, 60, pp. 88-96.  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84982234150&partnerID=40&md5=3d0536524290843a40f4c1c8c90c5b6f 

 

DOI: 10.1016/j.tate.2016.07.027 

AFFILIATIONS: Department of Curriculum, Teaching and Learning, Ontario Institute for 

Studies in Education, University of Toronto (OISE/UT), 252 Bloor Street West, Toronto, 

Ontario, Canada 

ABSTRACT: Mathematics coaching, which can be defined broadly as job-embedded learning for 

mathematics teachers with someone who can help, is being used in Canada to improve 

teaching practice and increase student achievement. Mathematics coaching research is 

quite new with little written on the components of effective coaching. The paper attempts 

to contribute to this research. Employing observations, interviews, archival data, and 

surveys, the study finds that time, trust, the coaches' backgrounds, and their courage in 

trying new initiatives may be elements of effective coaching. Effective coaching also 

required resources and was differentiated. Mathematics coaching improved teacher 

practices. © 2016 Elsevier Ltd 
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ABSTRACT: Augmented reality (AR) is one of the emerging technologies that has 

demonstrated to be an efficient technological tool to enhance learning techniques. In 

this paper, we describe the development and evaluation of an AR system for teaching 

Euclidean vectors in physics and mathematics. The goal of this pedagogical tool is to 

facilitate user’s understanding of physical concepts, such as magnitude, direction and 

orientation, together with basic vector-related operations like addition, subtraction and 

cross product. The result of the system usability scale showed our system’s usability and 

learnability. The system merges a real-world scenario with virtual elements controlled 

with a practical body-interactive interface. © 2015 Informa UK Limited, trading as Taylor 

& Francis Group. 
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ABSTRACT: This paper investigates the effects on achievement, study behaviours and 

attitudes of an intervention providing extra instruction time in language and in 

mathematics in lower secondary schools in Southern Italy. We use a difference-in-

differences strategy and compare two contiguous cohorts of students enrolled in the same 

class for two consecutive years. We find that an average increase of 25% in instruction 

time leads to an increase in 0.12 sd in mathematics test score for both females and 

males, while no effect is found on Italian language test scores. Cross-disciplinary 

effects seem to suggest that extra-classes in mathematics are beneficial for girls also 

for language scores. The pattern of results found on attitudes and self-reported study 

behaviours suggests that girls use the extra instruction time as a complement to regular 

home study, while boys may use it as a substitute. © 2016 European Union. Published by 

Taylor & Francis. 
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ABSTRACT: This paper asks whether the Pupil Enterprise Programme (PEP) is a suitable 

working method for improving academic performance among pupils with special needs. 

Overall, 20% of pupils participate in PEP at some point during lower secondary school. 
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Results from multilevel regression modelling indicate that pupils with special needs who 

have participated in PEP attain better grades in Written Norwegian and Mathematics than 

those pupils with special needs who did not participate in PEP. The difference between 

PEP participants and non-participants in Written English was insignificant. The positive 

results for Norwegian and Mathematics seem to be related to the organisation and content 

of PEP. The data are from a study of 1,880 pupils in the 10th Grade. © 2015 The 

Author(s). Published by Taylor & Francis. 
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ABSTRACT: The Common Core State Standards (CCSS) are a focus of state education policy 

today influencing curriculum implementation and assessment in public schools. The purpose 

of this narrative inquiry is to understand how high school mathematics teachers 

experience the transition period. Based on interviews with mathematics teachers in a high 

school in the Midwest, we aim at bringing teachers' voices to the forefront. Through 

teachers' stories, we find that: a) Teachers live in the different zones of enactment; 

and b) Teachers' ecological view of agency should be used as a link to a transition to 

the CCSS for creating a genuine dialogue. This article is significant in two ways. First, 

it informs the administrators and policy makers of how there will be inconsistencies 

across states, districts, schools and classrooms in the implementation and assessment, 

and second, it helps to explain the need for new professional development approaches. © 

2016 Taylor & Francis. 
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ABSTRACT: Managing mathematical discussion is known to be challenging for novice 

teachers. Coaching within student teacher rehearsals of teaching has been shown to 

develop mathematics teaching practice, but can be time consuming. To examine how coaching 

using questions could assist novice teachers to promote mathematical thinking and 

discussions within time-constrained programmes, videos of rehearsals, reflective 

debriefs, and student teacher surveys were collected across a range of courses over 4 

years. Findings included that student teacher roles in rehearsals were enhanced through 

coaching with questions and co-construction was enabled. Coaching questions exposed 

effective practice, particularly in relation to orchestrating mathematical discussion, 

enabling student teachers to reflect, discuss, make decisions, and immediately trial 

teaching strategies. Questions appeared to lengthen rehearsals but improved their 
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effectiveness through enhancing participation and enabling co-construction of meaning. 

Findings indicate that questions used in coaching of rehearsals inform and empower novice 

teachers, essential factors within initial teacher education for equitable and ambitious 

mathematics teaching. © 2016 Australian Teacher Education Association. 
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ABSTRACT: There is an acknowledged gap between the theory presented in university 

preparation programmes and the reality of classroom practice that has resulted in many 

secondary mathematics pre-service teachers failing to implement university-endorsed 

teaching strategies. Using responses to a questionnaire and interviews, this qualitative 

study examined the factors that support or inhibit secondary mathematics pre-service 

teachers’ implementation of problem-solving tasks during professional experience. The 

results showed that even though the majority of pre-service teachers reported having 

beliefs compatible with using problem-solving tasks, the secondary students’ ability, 

preparation time, and the cooperating teacher were key factors that inhibited pre-service 

teachers’ implementation of problem-solving tasks. It is recommended that pre-service 

teachers regularly visit classrooms to observe the evolving implementation of problem-

solving approaches. Furthermore, cooperating teachers should be required to attend 

professional development before the professional experience so they understand the goals 

of the university preparation programme and have the requisite skills and knowledge to 

support the implementation of problem-solving tasks in learning mathematics. © 2015 

Australian Teacher Education Association. 
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ABSTRACT: Indigenous teacher assistants (ITAs) are often employed in schools to assist in 

addressing educational issues relating to Indigenous students. While, this practice has 

occurred for over 40 years in most Australian states, little has been written about their 

contribution in assisting Indigenous students to learn. This paper explores the influence 

of a large longitudinal research project (Representations Oral Language and Engagement in 

Mathematics) with respect to the role of ITAs in supporting Indigenous students’ to learn 

mathematics. Data are collected from the perspectives of ITAs, teachers and school 

principals. In particular, the research proposes that including ITAs in high stakes 

professional learning, not only changes their confidence and contribution in the 

classrooms but also allows them and their students to begin to “walk” between the two 

knowledge worlds, Indigenous knowledge and Western knowledge. © 2015 Australian Teacher 

Education Association. 
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ABSTRACT: The results presented in this article are taken from a case study of novice 

primary school mathematics teachers’ professional identity development from the 

perspective of the teachers themselves. The empirical material was collected through 

self-recordings, observations and interviews. The results show how the professional 

identity development of these novice teachers becomes a pursuit in line with their image 

of a primary school teacher. To develop a sense of themselves as primary school teachers 

they need to establish their own criteria - individual (including graduation and personal 

knowledge) and social (the ability to work in one school, have colleagues and have a 

class of their own for which they do the planning and teaching). These criteria are shown 

to be both a precondition for and a part of professional identity development. The novice 

teachers’ image of what it means to be a primary school teacher directs their actions and 

becomes the goal of their professional identity development. Because of its high impact, 

student and novice teachers’ image of primary school teachers ought to be made visible in 

both teacher education and teacher induction. © 2016 Teacher Development. 
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ABSTRACT: This study describes mathematics education graduate students’ understanding of 

relationships between sine and cosine of two base angles in a right triangle. To explore 

students’ understanding of these relationships, an elaboration of Skemp's views of 

instrumental and relational understanding using Tall and Vinner's concept image and 

concept definition was developed. Nine students volunteered to complete three paper and 

pencil tasks designed to elicit evidence of understanding and three students among these 

nine students volunteered for semi-structured interviews. As a result of fine-grained 

analysis of the students’ responses to the tasks, the evidence of concept image and 

concept definition as well as instrumental and relational understanding of trigonometric 

ratios was found. The unit circle and a right triangle were identified as students’ 

concept images, and the mnemonic was determined as their concept definition for 

trigonometry, specifically for trigonometric ratios. It is also suggested that students 

had instrumental understanding of trigonometric ratios while they were less flexible to 

act on trigonometric ratio tasks and had limited relational understanding. Additionally, 

the results indicate that graduate students’ understanding of the concept of angle 

mediated their understanding of trigonometry, specifically trigonometric ratios. © 2016 

Taylor & Francis. 
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ABSTRACT: The identification of talented students accurately at an early age and the 

adaptation of the education provided to the students depending on their abilities are of 

great importance for the future of the countries. In this regard, this study aims to 

develop a mathematical ability test for the identification of the mathematical abilities 

of students and the determination of the relationships between the structure of abilities 

and these structures. Furthermore, this study adopts test development processes. A 

structure consisting of the factors of quantitative ability, causal ability, 

inductive/deductive reasoning ability, qualitative ability and spatial ability has been 

obtained following this study. The fit indices of the finalized version of the 

mathematical ability test of 24 items indicate the suitability of the test. © 2016 

Informa UK Limited, trading as Taylor & Francis Group. 
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ABSTRACT: As part of a larger study, four mathematics teachers from diverse backgrounds 

and teaching situations report their ideas on teacher stress, mathematics teacher 

retention, and their feelings about the needs of mathematics teachers, as well as other 

information crucial to retaining quality teachers. The responses from the participants 

were used to develop a hierarchy of teachers’ needs that resembles Maslow's hierarchy, 

which can be used to better support teachers in various stages of their careers. The 

interviews revealed both non content-specific and content-specific needs within the 

hierarchy. The responses show that teachers found different schools foster different 

stress levels and that as teachers they used a number of resources for reducing stress. 

Other mathematics-specific ideas are also discussed such as the amount of content and 

pedagogy courses required for certification. © 2016 Informa UK Limited, trading as Taylor 

& Francis Group. 
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ABSTRACT: In the article published in the International Journal of Mathematics Education 

in Science and Technology in 2015, Mahmood and Mahmood suggested an explanation for 

defining 0! as 1. In this response, I argue that their reasoning is flawed. © 2016 

Informa UK Limited, trading as Taylor & Francis Group. 
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ABSTRACT: During a yearlong program experience, high school teachers and college 

undergraduates formed three content area partnerships in which they co-planned and 

implemented lessons aligned to newly adopted math and science content standards. 

Participants’ within-program experiences and the mentorship that occurred in their 

developing content area partnerships were explored. Findings suggested that both the high 

school teachers and undergraduates engaged in mentoring relationships that prompted two-

way reflection and colearning. The content area partnerships formed were sustained yet 

flexible, represented accountability through shared goals, exhibited mutual and equitable 

sharing, and were transformative as evidenced by practice and identity. © 2016 Elsevier 

Ltd 
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ABSTRACT: ‘What works’ policies are the latest incarnation of best practices in 

educational research. Instituted by various organisations internationally, they define 

what kind of research counts as ‘evidence’ for reform-oriented decision-making. While 

some countries rely on systematic analyses and meta-analyses, the U.S. favours primary 

quantitative longitudinal research designs as evidence. Critics claim that 

institutionalising methods will distort educational research. This commentary discusses 

these two concerns about the research designs favoured in the American ‘what works’ 

milieu: missing research and missing data. To explore whether those concerns are 

warranted, we focus on mathematics education, a national priority in the U.S. After 

establishing enduring questions in mathematics education, we provide primers on 

quantitative longitudinal research designs and the analysis of missing data due to 

attrition. Then, we address these questions about the state of research: As a research 

community, are we missing research with implications for mathematics education? Are we 

missing data with implications for the inferences that can be made? This review of 

research questions and analyses in recent studies suggests missing data poses a greater 

threat than missing research. Finally, we make recommendations for minimising the risk of 

missing evidence that will be of interest to international educational researchers in any 

discipline. © 2016 Informa UK Limited, trading as Taylor & Francis Group. 
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ABSTRACT: Background/Objectives:We previously found that the OPUS School Meal Study 

improved reading and increased errors related to inattention and impulsivity. This study 

explored whether the cognitive effects differed according to gender, household education 

and reading proficiency at baseline.Subjects/Methods:This is a cluster-randomised cross-

over trial comparing Nordic school meals with packed lunch from home (control) for 3 

months each among 834 children aged 8 to 11 years. At baseline and at the end of each 

dietary period, we assessed children's performance in reading, mathematics and the d2-

test of attention. Interactions were evaluated using mixed models. Analyses included 739 

children.Results:At baseline, boys and children from households without academic 

education were poorer readers and had a higher d2-error%. Effects on dietary intake were 

similar in subgroups. However, the effect of the intervention on test outcomes was 

stronger in boys, in children from households with academic education and in children 

with normal/good baseline reading proficiency. Overall, this resulted in increased 

socioeconomic inequality in reading performance and reduced inequality in impulsivity. 

Contrary to this, the gender difference decreased in reading and increased in 

impulsivity. Finally, the gap between poor and normal/good readers was increased in 

reading and decreased for d2-error%.Conclusions:The effects of healthy school meals on 

reading, impulsivity and inattention were modified by gender, household education and 

baseline reading proficiency. The differential effects might be related to environmental 

aspects of the intervention and deserves to be investigated further in future school meal 

trials. 
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ABSTRACT: Student performance is related to motivation to learn. As motivation generally 

declines during lower secondary education, one might expect performance to decline as 

well during this period. Though, until now, it has been unclear whether this pattern 

exists. In the present study, we examined student performance during the early years of 

secondary education from a developmental perspective. Participants were 1544 Dutch 

secondary school students across three grades (grades 7 to 9). To investigate student 

performance trends, we analysed report card grades by using hierarchical linear modelling 

with two levels (level 1, time point; level 2, student). Potential moderators to be 

examined were (1) gender, (2) school type and (3) initial level. A linear decline in 

report card grades from grade 7 to 9 was found for boys and girls, in all school types, 

and regardless of initial level. Two variables moderated the steepness of the decline: 

school type and initial level. Gender and school type had a main effect on performance 

level. The same pattern was observed for the subset of ‘core subjects’—Dutch, English and 
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mathematics. Motivational and cognitive factors that may explain the performance decline 

are discussed. © 2015, The Author(s). 
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ABSTRACT: At the beginning of Fall 2012, the new modules of the Electrical Engineering 

Department at the Federal University of Ceara, Technology Center, Brazil, significantly 

modified the instructional philosophy of the TH0 176 Electric Circuit II module. The 

theory course was enhanced by the introduction of more engineering designs into the 

curriculum, adopting the virtual industry, and laboratory machine as a methodology to 

teach alternating electric circuit. This paper discusses the use of this new methodology 

in detailed form. An example is discussed, along with mathematical models, which 

describes electric circuit behavior, and it helps each team of students to have a 

specific homework. The approach presented in this paper can be adapted to any other 

course in engineering/science that involves mathematical calculations. So far, the course 

evaluations suggest that the students are more motivated and excited about electrical 

engineering as a career. © The Author(s) 2016. 
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ABSTRACT: Early childhood mathematics education became a more significant part of 

mathematics education over the past years. To guarantee coherent mathematical learning in 

pre-school settings, pre- and inservice education of early childhood educators in 

mathematics education is getting more and more important. Therefore, a sound examination 

and an intensive discussion of professional competence of early childhood educators are 

necessary. So far there are several theoretical and empirical findings considering 

teacher competence—in mathematics education as well as from an interdisciplinary 

perspective. But research of childhood educators’ domain-specific competencies is a quite 

young field of research. In order to investigate this field it can be drawn on results of 

research of teacher competence and of pre-school education as well as on initial 

empirical findings of different facets of competence of early childhood educators. Based 

on these results and on a theoretical analysis of the requirements of early childhood 

educators concerning early mathematics education, this article suggests a theory-based 

domain-specific model of early childhood educators’ competencies for mathematics 

education. This model aims to inspire a discussion about necessary competencies of early 

childhood educators—especially in comparison to competencies of teachers, which are seen 

as important for their profession—and can serve to develop instruments for the 

investigation of these professional competencies. In further studies this model has to be 

analysed empirically. © 2015, GDM. 
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ABSTRACT: The authors very much regret that errors have slipped into their contribution 

to the special issue on “Mathematical working spaces in schooling”. The original article 

was corrected. © 2016, FIZ Karlsruhe. 
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ABSTRACT: Bowers (2016) argues that there are practical and principled problems with how 

educational neuroscience may contribute to education, including lack of direct influences 

on teaching in the classroom. Some of the arguments made are convincing, including the 

critique of unsubstantiated claims about the impact of educational neuroscience and the 

reminder that the primary outcomes of education are behavioral, such as skill in reading 

or mathematics. Bowers' analysis falls short in 3 major respects. First, educational 

neuroscience is a basic science that has made unique contributions to basic education 

research; it is not part of applied classroom instruction. Second, educational 

neuroscience contributes to ideas about education practices and policies beyond classroom 

curriculum that are important for helping vulnerable students. Third, educational 

neuroscience studies using neuroimaging have not only revealed for the first time the 

brain basis of neurodevelopmental differences that have profound influences on 

educational outcomes, but have also identified individual brain differences that predict 

which students learn more or learn less from various curricula. In several cases, the 

brain measures significantly improved or vastly outperformed conventional behavioral 

measures in predicting what works for individual children. These findings indicate that 

educational neuroscience, at a minimum, has provided novel insights into the 

possibilities of individualized education for students, rather than the current practice 

of learning through failure that a curriculum did not support a student. In the best 

approach to improving education, educational neuroscience ought to contribute to basic 

research addressing the needs of students and teachers. © 2016 American Psychological 

Association. 
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ABSTRACT: This study investigated preservice teachers from two teacher education 

programs, elementary generalists and bilingual generalists (who will teach all subjects 

in both English and Spanish), about their instructional design abilities via examination 

of their ability to integrate interdisciplinary-themed activities into mathematics 

lessons. The findings illustrate the value provided by differentiating teacher 

preparation for preservice bilingual teachers—especially for challenging STEM-related 

(science, technology, engineering, and mathematics) subjects such as mathematics—based on 

their distinctive pedagogical, cognitive, and linguistic requirements. © 2015, © The 

Author(s) 2015. 
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ABSTRACT: The paper reports the main insights from a study aimed at equipping a group of 

pre-service teachers with the knowledge, skills, and practical experience required to 

effectively integrate educational games within the mathematics curriculum. An 

instructional intervention based on the Technological Pedagogical and Content Knowledge 

framework was implemented in an undergraduate mathematics methods course attended by 

thirteen (n = 13) prospective primary teachers. Participants experimented with different 

ways in which educational games could help students internalize key mathematical concepts 

across the primary curriculum, and were familiarized with the design principles for 

constructivist gaming environments. Upon completion of a unit on game-enhanced learning, 

they worked in small groups to develop and deliver, during their teaching placements, 

instructional episodes integrating the use of serious games. Findings indicate a positive 

impact on pre-service teachers’ perceptions regarding game-based learning, and on their 

competence in selecting, evaluating, and productively utilizing digital games as an 

instructional tool. © 2016, Springer Science+Business Media Dordrecht. 
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ABSTRACT: In this contribution, a methodical and student-based learning sequence entitled 

Systematic and Integrative Sequence Approach (SISA) is introduced. Primarily utilized 

within STEM disciplines, SISA is inspired by instructivist and constructivist approaches 

to learning and ultimately seeks to help students reach mastery learning levels regarding 

complex concepts within these fields. By organizing and anchoring lesson plans concerning 

these concepts to the cognitive objectives outlined by Bloom's Revised Taxonomy 

(Krathwohl, 2002), SISA facilitates students’ preparedness to contribute to the creation 

of technological developments and innovation in STEM fields. Offering an example of its 

application, this paper outlines how SISA has been integrated into the instruction of 

hydrodynamic velocity profiles in viscous flows. In addition, this effort highlights 

exploratory data collected from students taught by the SISA approach. Analysis of this 

study and implications for future work are also discussed. © 2016 
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ABSTRACT: This study piloted an intervention using attribution retraining and cognitive 

behavioral therapy techniques to promote positive learning experiences and outcomes for 

students. This research is an important step to revitalise the dwindling field of 

attribution retraining research by assessing whether these techniques effectively improve 

student learning in modern classrooms. Participants were 50 students from grades five and 

six (age 10- to 12-years-old). Findings revealed that students in the intervention group 

showed significantly greater average reading levels compared to their control group peers 

at two months following the intervention. Whilst no other areas measured (mathematics, 

spelling, and self-concept) reached the level of significance, a number of interesting 

patterns were observed regarding student selection, intervention focus, and the 

trajectory of treatment effects. These findings encourage future researchers to expand 

the range of students targeted by school-based interventions, supports the use of 

attribution techniques, and highlights that without follow-up data, lagged treatment 

effects may go undetected. This is one of only a handful of studies to combine 

attribution retraining with cognitive behavioral therapy, and the results of this pilot 

study support the need for further research in this area. © 2016, © The Author(s) 2016. 
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ABSTRACT: Most teacher preparation programs have embraced the use of video as an 

effective methodology for developing teachers’ noticing skills. This study focused on 

learning about what secondary mathematics prospective teachers (PSTs) were able to notice 

when viewing video of their own co-teaching, particularly in a microteaching setting that 

consisted of peers. PSTs documented their observations on an observation tool while re-
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watching their video and then identified and ranked their top three observations. The 

ranked noticing statements were analyzed based on a grounded theory approach. Overall, 

PSTs’ ranked observations were more likely to attend to students and had a strong focus 

on mathematics and student learning. Ranked observations equally demonstrated both broad 

and specific understanding of video moments and often made suggestions that something 

they noticed could be improved in the implementation stage, versus improvements in 

planning or changes in themselves. Results support PSTs’ use of video for developing 

noticing skills in teacher education programs. © 2015, Springer Science+Business Media 

Dordrecht. 
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ABSTRACT: The purpose of this study was to explore relationships between app affordances 

and user abilities in second graders’ interactions with mathematics virtual manipulative 

touchscreen tablet apps. The research questions focused on varying manifestations of 

affordance–ability relationships during children’s interactions with mathematics virtual 

manipulative touchscreen tablet apps. Researchers qualitatively analyzed video recordings 

and ethograms from clinical interviews of 33 second-grade children. Each 45-min clinical 

interview involved one child interacting with two sequences of mathematics virtual 

manipulative touchscreen tablet apps: one sequence focusing on place value concepts and 

the other sequence focusing on skip counting concepts. Results provided evidence of 

Moyer-Packenham and Westenskow’s (Int J Virtual Pers Learn Environ 4(3):35–50, 2013) five 

affordance categories of virtual manipulatives. Approach to and degree of affordance 

access varied depending on a child’s corresponding ability, and some children modified 

their affordance access as their ability changed. Results also indicated that outcomes of 

accessing an affordance also related to a child’s ability. Context also influenced 

affordance access. These results imply that affordance–ability relationships are 

multifaceted. Overall, these results imply that is important to consider affordance–

ability relationships in relation to mathematics education technology. © 2016, Springer 

Science+Business Media Dordrecht. 
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ABSTRACT: For decades, higher education research has recognized the importance of cross-

cultural interaction among students. However, this body of scholarship has largely 

examined this phenomenon across races, with few researchers examining within race 

interactions. Accordingly, the purpose of this study is to examine how native-born and 

foreign-born Black students interact in science, technology, engineering, and mathematics 

(STEM) classrooms. Findings reveal that there were both similarities and differences in 
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how each group perceived each other, and that ultimately, cross-cultural engagement was 

beneficial for their academic development. © 2016, © The Author(s) 2016. 
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ABSTRACT: Context: The problems associated with generating a collaborative ranked 

preference list represent a common source of dilemma in academic medicine and medical 

education. Such issues present during the process of choosing among applicants to medical 

schools, during the selection of postgraduate trainees, and in the course of performance 

assessments and the prioritising of financial expenditures. Currently, most institutions 

use pseudo-quantitative methods, such as the averaging of scores awarded on an arbitrary 

scale. These methods are mathematically problematic and may not accurately reflect group 

opinion. Methods: The present authors developed a novel algorithm for creating a 

collaborative preference list that generates and sorts a matrix of pairwise comparisons 

between applicants or choices without placing any reliance on arbitrary Likert scale-type 

scores. This method achieves equality in influence across individual assessors, as well 

as transparency and reproducibility. The authors report a case study of their experience 

using this new algorithm in the 2013 neonatal-perinatal fellowship match. Results: When 

used by this group in the selection of fellowship trainees, the method proposed here 

allowed for greater efficiency and created a rank-order list that did not require 

reshuffling or significant debate. A survey of faculty staff and fellows showed much 

higher levels of satisfaction with the new algorithm and a unanimous desire to use the 

new algorithm in the future, in preference to a score-based system. Conclusions: The 

algorithm developed and described here may reduce arbitrariness in processes that require 

the collaborative creation of a preference list. This method may have wide applicability 

in medical education and training, and beyond. The present authors’ experience of using 

this algorithm during the National Resident Matching Program match showed improved 

perceptions of fairness, ease of use and efficiency. © 2016 John Wiley & Sons Ltd and The 

Association for the Study of Medical Education 
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ABSTRACT: This study highlights the importance of cognition-affect interaction pathways 

in the construction of mathematical knowledge. Scientific output demands further research 

on the conceptual structure underlying such interaction aimed at coping with the high 

complexity of its interpretation. The paper discusses the effectiveness of using a 

dynamic model such as that outlined in the Mathematical Working Spaces (MWS) framework, 

in order to describe the interplay between cognition and affect in the transitions from 

instrumental to discursive geneses in geometrical reasoning. The results based on 

empirical data from a teaching experiment at a middle school show that the use of dynamic 

geometry software favours students’ attitudinal and volitional dimensions and helps them 

to maintain productive affective pathways, affording greater intellectual independence in 

mathematical work and interaction with the context that impact learning opportunities in 
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geometric proofs. The reflective and heuristic dimensions of teacher mediation in 

students’ learning is crucial in the transition from instrumental to discursive genesis 

and working stability in the Instrumental-Discursive plane of MWS. © 2016, FIZ Karlsruhe. 
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ABSTRACT: The Department of Electrical and Computer Engineering at The University of the 

West Indies' (UWI') St Augustine Trinidad and Tobago Campus conducted a review and 

revision of its BSc mathematics programming in 2009. The review was framed to take 

account of strategic as well as operational imperatives of an accredited degree in the 

context of a number of resource and other constraints typical of small island developing 

states. Intake, content and delivery were examined and the findings were used to guide 

the revision exercise. Associated interventions were assessed five years later. This 

paper provides an account of the considerations and process for the review and revision 

exercises. It discusses student performance and other indicators before and after the 

interventions; and examines the new curriculum against fit for purpose criteria alongside 

programming in best in class institutions and UK-based accreditation reference points. 

The paper closes with recommendations for ongoing review and revision cycles applicable 

to the Department at the UWI and other similarly situated institutions. © The Author(s) 

2016. 

AUTHOR KEYWORDS: Engineering mathematics;  math curriculum;  mathematics competency 

DOCUMENT TYPE: Article 

SOURCE: Scopus 

 

Smith, K.a , Shull, J.b , Dean, A.c , Shen, Y.d , Michaeli, J.e  

SiGMA: A software framework for integrating advanced mathematical capabilities in serious 

game development 

(2016) Advances in Engineering Software, 100, pp. 319-325.  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84982266718&partnerID=40&md5=67f3b48793efb72c1e2d0d024681e8ef 

 

DOI: 10.1016/j.advengsoft.2016.08.007 

AFFILIATIONS: Old Dominion University, Department of Mathematics and Statistics, 

Department of Modeling, Norfolk, VA, United States;  

Old Dominion University, Department of Modeling, Norfolk, VA, United States;  

Old Dominion University, Norfolk, VA, United States;  

Old Dominion University, Department of Modeling, Simulation and Visualization 

Engineering, Department of Electrical and Computer Engineering, United States;  

Old Dominion University, Department of Engineering Technology, Norfolk, VA, United States 

ABSTRACT: As games become more popular as an educational tool, an imbalance exists in the 

number of mathematics games that have been developed when compared to the number of games 

developed for other fields. Part of the reason for this gap can be attributed to the 

difficulty of symbolic manipulation and display of complex equations and graphs. To 

alleviate this, SiGMA, a symbolic toolkit for gaming mathematics, has been developed. 

This paper discusses the design and implementation of SiGMA, which has been utilized in a 

series of games developed as part of the Stern2STEM program that strives to assist 

military veterans on their path toward STEM degrees. This paper also reviews existing 

mathematics software and tools and presents game examples that utilized the SiGMA 

toolkit. © 2016 Elsevier Ltd 
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ABSTRACT: The purpose of this study was to investigate how science, technology, 

engineering, and mathematics (STEM) project based learning (PBL) affected high-need 

students in the United States (U.S.) in terms of their academic achievement. Among high-

need students in the U.S., we focused on two student groups: Hispanic and at-risk 

students. The participants included 528 students in the three STEM PBL high schools and 

2688 students in non-STEM PBL schools in the same region. Approximately 71% of the 

participants were Hispanic, at-risk, or Hispanic and at-risk. Latent growth modeling with 

repeated measures was used to analyze the data. The data were mathematics tests from 2008 

to 2010 of the Texas Assessment of Knowledge and Skills. STEM PBL instruction positively 

influenced Hispanic students' achievement in mathematics, but not at-risk students. The 

findings of this study imply that curriculum integrating STEM PBL may help Hispanic 

students having language and cultural differences improve communication and collaboration 

skills in classrooms. © 2016 Elsevier Inc. 
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ABSTRACT: Quantitative literacy (QLT) represents an underlying higher-order construct 

that accounts for a person's willingness to engage in quantitative situations in everyday 

life. The purpose of this study is to retest the construct validity of a model of 

quantitative literacy (Wilkins, 2010). In this model, QLT represents a second-order 

factor that accounts for the interrelationship among three first-order factors: 

mathematical beliefs, mathematical disposition, and mathematical cognition. Using data 

from two samples of undergraduate students (n = 186 and n = 184), a series of 

confirmatory factor analyses were conducted. Results supported the hierarchical three-

factor structure and confirmed its factorial invariance across multiple groups of 

students. Latent QLT scores from the model were used to compare and rank student QLT by 

gender and class standing. © 2016, Copyright © Taylor & Francis Group, LLC. 
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ABSTRACT: Homework is transforming at a rapid rate with continuous advances in 

educational technology. Computer-based homework, in particular, is gaining popularity 
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across a range of schools, with little empirical evidence on how to optimize student 

learning. The current aim was to test the effects of different types of feedback on 

computer-based homework. In the study, middle school students completed a computer-based 

pretest, homework assignment, and posttest containing challenging algebraic problems. On 

the homework assignment, students were assigned to different feedback conditions. In 

Experiment 1 (N = 103), students received no feedback or correct-answer feedback after 

each problem. In Experiment 2 (N = 143), students received (1) no feedback, (2) correct-

answer feedback, (3) try-again feedback, or (4) explanation feedback after each problem. 

For students with low prior knowledge, feedback resulted in better posttest performance 

than no feedback. However, students with high prior knowledge learned just as much 

whether they received feedback or not. Results suggest the provision of basic feedback on 

computer-based homework can benefit novice students' mathematics learning. © 2016 

Elsevier Ltd. 
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ABSTRACT: This study aimed to examine the possible intrapersonal (i.e., attention, 

depression) and interpersonal (i.e., social relationships with friends, social 

relationships with teachers) problems related to mobile phone dependency and their 

impacts on academic achievement in adolescents in South Korea using a national sample of 

2159 middle and high school students (1074 male and 1085 female). A structural equation 

modeling approach with mediation analysis was employed to test the seven hypotheses drawn 

from conceptual and empirical bases. Results showed that mobile phone dependency 

negatively predicted attention and positively predicted depression, which in turn, affect 

social relationships with friends and both Korean language arts and mathematics 

achievement. Also, the mediating roles of attention, depression, and relationships with 

friends were found between mobile phone dependency and the academic achievement of middle 

and high school students in S. Korea. Based on the findings, implications of the current 

study and future directions for research were discussed. © 2016 Elsevier Ltd. 
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ABSTRACT: The present study examined the effectiveness of techniques intended to reduce 

anxiety as students learn mathematical content from a computer-based lesson. In a 

between-subjects experiment, students learned statistical rules through worked examples 
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in a computer-based learning environment that either did (treatment group) or did not 

(control group) include anxiety reducing features - a coping message delivered through 

the lesson by an online pedagogical agent concerning how to manage feelings of anxiety, 

and prompts for expressive writing, in which students summarize their thoughts and 

feelings. An independent samples t-test showed that the treatment group, which received 

added anxiety-reducing features, showed higher accuracy than the control group on solving 

practice problems (d = 0.71) and retention problems (d = 0.63) and reported higher 

perceived effort on learning the multimedia lesson (d = 0.66). In addition, a standard 

multiple linear regression found that anxiety, self-efficacy, and cognitive load as a set 

predicted performance (R2 = 0.56), with self-efficacy as the strongest predictor (β = 

0.63). Adding anxiety-reducing features to an online lesson may encourage greater effort, 

which leads to better learning outcomes. © 2016 Elsevier Ltd. All rights reserved. 
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ABSTRACT: We compared the equation approach and unitary approach in helping students 

(n = 59) learn percentage change problems from a cognitive load perspective. The equation 

approach emphasized a two-part learning process. Part 1 revised prior knowledge of 

percentage quantity; Part 2 integrated the percentage quantity and the original amount in 

an equation for solution. Central to the unitary approach is the concept of unit 

percentage (1%). The unitary approach would expect to incur high element interactivity 

because of the intrinsic nature of its solution steps, and the need to search and 

integrate quantity and percentage in order to act as a point of reference for calculating 

the unit percentage. Test results and the instructional efficiency measure favored the 

equation approach. It was suggested that the equation approach reduced the intrinsic 

cognitive load associated with percentage change problems via sequencing and prior 

knowledge. © 2016 Elsevier Inc. 
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ABSTRACT: Scarpello, G.V. (2005). The effect of mathematics anxiety on the course and 

career choice of high school vocational-technical education students Ph. D. Thesis. © 

2016, GDM. 

DOCUMENT TYPE: Erratum 

SOURCE: Scopus 

 



Рефераты 2016 года в Scopus по теме «математическое образование» - подбор для участников конференции 
«Математическое образование в техническом вузе» 
 

 

Delgadillo, E.M.a , Vivier, L.b  c  

Mathematical working space and paradigms as an analysis tool for the teaching and 

learning of analysis 

(2016) ZDM - Mathematics Education, 48 (6), pp. 739-754.  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84988448011&partnerID=40&md5=0a1a79d250590f9d607e39ff894b1d1a 

 

DOI: 10.1007/s11858-016-0777-9 

AFFILIATIONS: IMA, Pontificia Universidad Católica de Valparaíso, Valparaíso, Chile;  

LDAR, Université Paris Diderot, Paris, France;  

IMAG, Université de Montpellier, Montpellier, France 

ABSTRACT: Mathematical working space (MWS) is a model that is used in research in 

mathematics education, particularly in the field of geometry. Some MWS elements are 

independent of the field while other elements must be adapted to the field in question. 

In this paper, we develop the MWS model for the field of analysis with an identification 

of paradigms. We show the advantages of this MWS model, which takes into account the 

epistemological and cognitive aspects of mathematical work, and more specifically the 

semiotic, instrumental and discursive geneses, by making them function as one system. By 

using examples and data from three countries, we illustrate how this model can be used to 

perform a priori analyses and analyses of class situations and individual student work. © 

2016, FIZ Karlsruhe. 
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ABSTRACT: The degree to which a true gender gap exists in mathematics achievement is 

still debated, and empirically-supported explanations for any gap rarely address very 

early childhood self-regulatory pathways. This study examines whether mathematics 

achievement at 8–9 years differs by gender, how achievement is associated with self-

regulatory pathways beginning at 2–3 years of age, and whether these pathways differ by 

gender. Participants were 5107 children involved in the nationally-representative 

Longitudinal Study of Australian Children (LSAC). Boys outperformed girls in mathematics 

achievement and girls generally had better early attentional and emotional regulation. 

Path analysis revealed that attentional regulation was directly associated with 

mathematics achievement from 4 to 5 years, and emotional regulation was indirectly 

associated. These self-regulatory pathways to mathematics achievement were not moderated 

by gender. We discuss the implications for further research and new approaches to early 

years mathematics education that embed self-regulatory support and development for all 

children. © 2016 Elsevier Inc. 
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ABSTRACT: This issue of ZDM collects research works sharing a common reference to the 

theoretical framework of Mathematical Working Spaces (MWS), a construction which emerged 
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about one decade ago, and has progressively found its way in the mathematics education 

community, thanks to the collaborative work of an international group of researchers. In 

this reaction paper, I approach this new theoretical construction, using the concept of 

research praxeology which has been introduced to support practices of networking between 

theoretical approaches. After a short introduction, in the first section of this reaction 

paper, I introduce this concept and explain how it shapes my reading of the different 

contributions, before expressing the vision of the MWS framework and of its educational 

potential it leads to. In the final section, I point out some questions and challenges 

regarding the MWS theoretical framework emerging from the use of this specific lens. © 

2016, FIZ Karlsruhe. 

AUTHOR KEYWORDS: Anthropological theory of the didactic;  Mathematical working spaces;  

Networking between theories;  Research praxeology 

DOCUMENT TYPE: Article 

SOURCE: Scopus 

 

Kuzniak, A.a , Nechache, A.a , Drouhard, J.P.b  

Understanding the development of mathematical work in the context of the classroom 

(2016) ZDM - Mathematics Education, 48 (6), pp. 861-874. Cited 1 time. 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84988354436&partnerID=40&md5=e65d9d0e6dea0d7894494cc9a8a8c1cc 

 

DOI: 10.1007/s11858-016-0773-0 

AFFILIATIONS: Laboratoire de Didactique André Revuz, Université Paris Diderot, Paris, 

France;  

Universidad de Buenos Aires, Buenos Aires, Argentina 

ABSTRACT: According to our approach to mathematics education, the optimal aim of the 

teaching of mathematics is to assist students in achieving efficient mathematical work. 

But, what does efficient exactly mean in that case? And how can teachers reach this 

objective? The model of Mathematical Working Spaces with its three dimensions—semiotic, 

instrumental, discursive—allows us to address these questions in an original way based on 

a multidimensional approach to the use of tools and instruments and on the notion of 

complete mathematical work. The Mathematical work is considered complete when a genuine 

relationship exists between epistemological and cognitive aspects, and when the three 

dimensions of the model are appropriately articulated. Two teaching situations in 

probability for Grades 9 and 10 (age 14 and 15) are used to illustrate how the model can 

help identify either misunderstandings that are not acknowledged by the teacher, or 

complete mathematical work despite some differences between intended and actual work. © 

2016, FIZ Karlsruhe. 
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ABSTRACT: This study examines direct and indirect effects of family socioeconomic status 

(SES) and parental expectations on adolescents’ mathematics and problem-solving 

achievement in mainland China. SES here is composed of family wealth, home educational 

resources, and parental education. Over 5,000 ninth-grade students in 5 geographical 

districts of China participated in the study and were assessed by using the items adapted 

from the Programme for International Student Assessment (PISA). Results from structural 

equation modelling indicated that 2 components of SES – home educational resources and 

parental education – positively predicted parental expectations; however, the 3rd 

component – family wealth – negatively predicted parental expectations. Family wealth, 

parental education, and parental expectations significantly predicted mathematics 

achievement, and home educational resources, parental education, and parental 
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expectations significantly predicted problem-solving achievement. The 3 components of SES 

also had significant indirect effects on both mathematics and problem-solving achievement 

through parental expectations, and the effect of family wealth was a suppression effect. 

These results were further discussed from Chinese cultural contexts. © 2016 Informa UK 

Limited, trading as Taylor & Francis Group 
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ABSTRACT: This paper examines Finnish (n = 464) and Iranian (n = 556) teachers’ views on 

their competence to teach purpose. ‘Purpose’ is defined as a stable intention to 

accomplish something that is both meaningful to the self and of consequence beyond the 

self over time. The study revealed that all Iranian teachers evaluated their competence 

for teaching purpose as being high, regardless of the subject taught. In contrast, among 

Finnish teachers, there were statistically significant relationships between the subject 

taught and teachers’ self-perceptions: religious education seemed to provide a subject in 

which Finnish teachers can guide students to consider explicitly their purpose in life 

and plans for the future, while science and mathematics appeared to offer the most 

challenging contexts for teaching purpose. Hence, the results challenge Finnish in-

service and pre-service teacher education programmes to create new approaches and new 

cultures for mathematics and science education, which intentionally take into account the 

moral aspects of teaching. Moreover, regression analysis revealed that teachers’ ethical 

sensitivity predicted their views on teaching purpose in both countries. Results indicate 

that improving teachers’ ethical sensitivity skills in teacher education programmes could 

provide a significant path for supporting teachers’ competence in teaching purpose. © 

2016 Informa UK Limited, trading as Taylor & Francis Group 
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ABSTRACT: Underrepresented populations such as women, African-Americans, and Latinos/as 

often come to STEM (science, technology, engineering, and mathematics) careers by less 

traditional paths than White and Asian males. To better understand how and why women 

might shift toward STEM, particularly computer science, careers, we investigated the 

education and career direction of afterschool facilitators, primarily women of color in 

their twenties and thirties, who taught Build IT, an afterschool computer science 

curriculum for middle school girls. Many of these women indicated that implementing Build 

IT had influenced their own interest in technology and computer science and in some cases 

had resulted in their intent to pursue technology and computer science education. We 

wanted to explore the role that teaching Build IT may have played in activating or 

reactivating interest in careers in computer science and to see whether in the years 

following implementation of Build IT, these women pursued STEM education and/or careers. 

We reached nine facilitators who implemented the program in 2011–12 or shortly after. 

Many indicated that while facilitating Build IT, they learned along with the 

participants, increasing their interest in and confidence with technology and computer 
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science. Seven of the nine participants pursued further STEM or computer science learning 

or modified their career paths to include more of a STEM or computer science focus. 

Through interviews, we explored what aspects of Build IT influenced these facilitators’ 

interest and confidence in STEM and when relevant their pursuit of technology and 

computer science education and careers. © 2016, Springer Science+Business Media New York. 
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ABSTRACT: The purpose of this study was to test the promise of the NumberShire Level 1 

Gaming Intervention (NS1) to accelerate math learning for first-grade students with or at 

risk for math difficulties. The NS1 intervention was developed through the Institute of 

Education Sciences, Small Business Innovation Research Program (Gause, Fien, Baker, & 

Clarke, 2011) as a digitally based technology tool to allow educators to intervene early 

and strategically with students struggling to learn mathematics. This study used a 

randomized controlled trial design to test the promise of the NS1 intervention. In total, 

250 first-grade students were randomly assigned within classrooms to the treatment 

condition or a control condition. Results indicate significant effects favoring the 

treatment group on proximal measures of whole-number concepts and skills. Intervention 

effects were not statistically significant for distal outcome measures. Treatment effects 

were not moderated by special education or English learner status; however, the condition 

by initial skill level interaction approached significance. Additionally, there was no 

relationship between dosage variables and students' response to the intervention. 

Limitations and future directions for research are discussed. © 2016 Taylor & Francis 

Group, LLC. 
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ABSTRACT: Using a nationally representative sample of 1,189 immigrant youth in American 

high schools, we examine whether the quality of education in their country of origin is 

related to post-migration math achievement in the 9th grade. To measure the quality of 

their education in the country of origin, we use country-specific average test scores 

from two international assessments: the Programme for International Student Assessment 

(PISA) and the Trends in International Mathematics and Science Study (TIMSS). We find 

that the average PISA or TIMSS scores for immigrant youth’s country of origin are 

positively associated with their performance on the 9th grade post-migration math 

assessment. We also find that each year spent in the United States is positively 

associated with performance on the 9th grade post-migration math assessment, but this 

effect is strongest for immigrants from countries with low PISA/TIMSS scores. © 2016, 

Population Association of America. 
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ABSTRACT: This article addresses the purposes and types of opportunities for engaging 

students in argumentation in the mathematics classroom. Drawing on data from a research 

project, we document how argumentation—a practice that is central to the work of the 

mathematics community—can be contextualized in secondary mathematics classrooms to serve 

different purposes. We focus on 2 complementary purposes—argumentation for concept 

development and argumentation for mathematical practice development. We explore how the 

nature of opportunities provided for students to engage in argumentation may reflect 

different valued purposes of argumentation, ultimately shaping students' understanding of 

the practice of mathematical argumentation. We conclude with a discussion of tensions and 

recommendations related to offering students a robust view of this crucial practice. © 

2016, Copyright © The College of Education and Human Ecology, The Ohio State University. 
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ABSTRACT: This study identifies the nature of the purposes that Finnish student teachers 

of different subjects (N = 372) have for teaching and how these perceptions could inform 

teacher education. Earlier studies have shown that both American and Finnish students 

have found the role of their teachers to be very important in teaching and learning 

purpose. Finnish student teachers have also been found to be purposeful in their 

teaching. The data for this study were gathered in 2013 with quantitative questionnaires 

measuring different elements of purpose, such as purpose identification, goal-

directedness, beyond-the-self orientation, and competence to teach purpose. Using K-

Cluster analysis, four purpose profiles were identified among student teachers: 

Purposeful, Dabblers, Dreamers, and Disengaged. Student teachers of religious education 

were found to be the most purposeful in their profiles, while student teachers of 

mathematics differed from the others, with more than 40% having a Disengaged profile. The 

results indicate that student teachers of mathematics need special support for their 

purpose development, as well as education in purposeful teaching. © 2016 Informa UK 

Limited, trading as Taylor & Francis Group 
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ABSTRACT: It is well known that reductio ad absurdum arguments raise a number of 

interesting philosophical questions. What does it mean to assert something with the 

precise goal of then showing it to be false, i.e. because it leads to absurd conclusions? 

What kind of absurdity do we obtain? Moreover, in the mathematics education literature 
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number of studies have shown that students find it difficult to truly comprehend the idea 

of reductio proofs, which indicates the cognitive complexity of these constructions. In 

this paper, I start by discussing four philosophical issues pertaining to reductio 

arguments. I then briefly present a dialogical conceptualization of deductive arguments, 

according to which such arguments (especially mathematical proofs) are best understood as 

a dialogue between two (fictitious) participants—Prover and Skeptic. Finally, I argue 

that many of the philosophical and cognitive difficulties surrounding reductio arguments 

are dispelled or at least further clarified once one adopts a dialogical perspective. © 

2016, The Author(s). 
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ABSTRACT: This article explores links between student experiences with technology-rich 

mathematics instruction and the ISTE Standards for Students. Research methods applied 

constructivist grounded theory to analyze data from student interviews against the ISTE 

Standards for Students to identify which elements of the design of this learning 

environment seemed to support the attainment of both mathematics content objectives and 

the ISTE Standards for Students. Researchers then identify guiding principles for the 

effective design of technology-supported, student-centered learning environments based on 

analysis of the results. (Keywords: ISTE standards, mathematics education, student- 

created work, technology-rich learning) © 2016 ISTE. 
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ABSTRACT: Mathematics educators and writers of mathematics education policy documents 

continue to emphasize the importance of teachers focusing on and using student thinking 

to inform their instructional decisions and interactions with students. In this paper, we 

characterize the interactions between a teacher and student(s) that exhibit this focus. 

Specifically, we extend previous work in this area by utilizing Piaget’s construct of 

decentering (The language and thought of the child. Meridian Books, Cleveland, 1955) to 

explain teachers’ actions relative to both their thinking and their students’ thinking. 

In characterizing decentering with respect to a teacher’s focus on student thinking, we 

use two illustrations that highlight the importance of decentering in making in-the-

moment decisions that are based on student thinking. We also discuss the influence of 

teacher decentering actions on the quality of student–teacher interactions and their 

influence on student learning. We close by discussing various implications of 

decentering, including how decentering is related to other research constructs including 

teachers’ development and enactment of mathematical knowledge for teaching. © 2015, 

Springer Science+Business Media Dordrecht. 
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ABSTRACT: Mathematics textbooks have long been used as an educational tool for teaching 

and learning. They play an important role in various didactical situations both within 

and outside the classroom. After the previous large-scale quantitative research on the 

use of mathematics textbooks in lower secondary education in Croatia, a new study with 

a qualitative approach was conducted. The new study encompasses classroom observations 

and an in-depth interview with one mathematics teacher. The results of this study are 

explained using the socio-didactical tetrahedron and are compared with previous survey 

results on the extent to which mathematics textbooks are used in Croatian classrooms. The 

findings of this study indicate that the textbook has a significant role in mathematics 

lessons in which the aims of the teacher and the textbook are aligned. The study also 

offers some explanation as to why teachers rely on the textbook for preparation, 

teaching, and practicing. Here the extension of the didactical tetrahedron to a socio-

didactical tetrahedron proved to be very valuable owing to the social factors involved in 

textbook use, which cannot be neglected. © 2016, GDM. 
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ABSTRACT: Fluency in first graders' processing of the magnitudes associated with Arabic 

numerals, collections of objects, and mixtures of objects and numerals predicts current 

and future mathematics achievement. The quantitative competencies that support the 

development of fluent processing of magnitude, however, are not fully understood. At the 

beginning and end of preschool (M = 3 years 9 months at first assessment, range = 3 years 

3 months to 4 years 3 months), 112 children (51 boys) completed tasks measuring numeral 

recognition and comparison, acuity of the approximate number system, and knowledge of 

counting principles, cardinality, and implicit arithmetic and also completed a magnitude 

processing task (number sets test) in kindergarten. Use of Bayesian and linear regression 

techniques revealed that two measures of preschoolers' cardinal knowledge and their 

competence at implicit arithmetic predicted later fluency of magnitude processing, 

controlling domain-general factors, preliteracy skills, and parental education. The 

results help to narrow the search for the early foundation of children's emerging 

competence with symbolic mathematics and provide direction for early interventions. © 

2016 Elsevier Inc. 
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ABSTRACT: This study investigates, through a cluster randomized trial, the impact of Math 

in Focus, a core mathematics program modeled after instructional approaches used in 

Singapore, on third- through fifth-grade students’ achievement in mathematics. The 

program is currently being used in more than 400 school districts in the United States. 

The program focuses on coherence of coverage of materials across grades, use of the 

Concrete to Pictorial to Abstract approach to instruction, and covering fewer topics, but 

addressing them more thoroughly. Twenty-two grade-level teams across 12 schools were 

randomized to the program or business as usual. Measures included indicators of fidelity 

to treatment, and student mathematics learning. Impacts on mathematics achievement ranged 

from.11 to.15 standard deviation units. No differences in impact were observed depending 

on level of incoming achievement, minority status, or grade level. Impact of Math in 

Focus did not vary across the procedures and problem-solving subscales. Discussion of 

findings includes the nature of the counterfactual, and possible future direction of 

impact studies that may focus in greater depth on the critical features of inquiry 

instruction unique to Math in Focus. © 2016 Empirical Education Inc. 
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ABSTRACT: We examine a commonly suggested proof construction strategy from the 

mathematics education literature—that students first produce a graphical argument and 

then work to construct a verbal-symbolic proof based on that graphical argument. The work 

of students who produce such graphical arguments when solving proof construction tasks 

was analyzed to distill three activities that contribute to students’ successful 

translation of graphical arguments into verbal-symbolic proofs. These activities are 

called elaborating, syntactifying, and rewarranting. We analyze how engaging in these 

activities relates to students’ success in proof construction tasks. Additionally, we 

discuss how each individual activity contributes to the translation of a graphical 

argument into a verbal-symbolic proof. © 2016, Springer Science+Business Media Dordrecht. 
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ABSTRACT: Bistable switch modules are among the most important fundamental motifs in 

signal-transduction pathways. To better understand their spatial signal transduction, we 

model the diffusion process in the one-dimensional (1–D) domain. We find that when none 

of the elements diffuse, the response of the system exhibits a spatial switch–like 

property. However, when one of the elements is highly diffusible, the response of the 

system does not show any spatial switching behavior. Furthermore, we observe that the 

spatial responses of the system are more sensitive to the time constant of the switch 

when none of the elements are diffusible. Further, a slow loop keeps the system in the 

high steady state more positions than that in the fast loop. Finally, we consolidate our 

numerical results analytically by performing a mathematical method. © 2016, Higher 

Education Press and Springer-Verlag Berlin Heidelberg. 
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ABSTRACT: Focusing on "new regimes of calculation" and the limits and possibilities of 

mobilizing critical theory to make sense of such shifts, the author uses Roderick 

Ferguson's Foucauldian call for a reordering of things to rethink of quantitative 

inquiry. The author is especially interested in race and the twists and turns of how the 

institutionalizing of the interdisciplines of area studies in higher education functioned 

to manage difference. The author pays particular attention to parallels between the 

institutionalization of the interdisciplines of area studies with the emerging 

interdisciplines- those forming between the humanities, the arts, and the social sciences 

and the mathematical sciences, computer sciences, digital studies, and the natural 

sciences. By elaborating both sociological and media studies disciplinary perspectives, 

something "beyond biopolitics and neoliberalism" becomes thinkable. © 2016 SAGE 

Publications. 
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ABSTRACT: The purpose of this study was to examine the domain-specificity of motivation 

in upper primary school. A sample of 722 students reported on their achievement goals, 

self-efficacy, and effort in language and mathematics twice a year during grade five and 

six. Results of confirmatory factor analyses and latent growth curve modeling showed that 

motivational constructs in language and mathematics were domain-specific in nature and 

developments in domain-specific motivational constructs mostly predicted achievement 

growth in corresponding subject domains. Yet, compared to previous studies in secondary 

or higher education, the degree of domain-specificity in upper primary school was found 

to be limited. High cross-domain correlations indicated a high degree of generality and 

similar longitudinal developments co-occurred across both domains. Especially achievement 

goals were highly domain-general. The results suggest that the degree of domain-
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specificity depends on the nature of motivational constructs and students´ age. 

Implications of these findings for practice and research are discussed. © 2016 Elsevier 

Inc. 
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ABSTRACT: Since school failure has detrimental effects on students and on society, 

education policy needs to address students ‘at risk’, and support them to reach their 

potential. This study used data from the longitudinal national Programme for Functional 

Literacy (PfL) conducted in Cyprus to identify students ‘at risk’ and aimed to explore 

the factors with cross-sectional effect on the risk in mathematics and language, and the 

contribution of the school to the presence of risk across two assessment waves. 

Hierarchical logistic regression analyses were employed, involving student-level and 

school-level variables. For both competencies, from demographic predictors, only gender 

is found consistently associated with risk across both waves, while from attitudinal 

variables, students’ confidence, sense of belonging in school and general views regarding 

parental involvement. With regard to family-related variables, the total number of books 

at home and the mother’s educational level are also found consistently associated with 

the risk. The contribution of the school to the risk reaches 7–9% for mathematics and 6–

13% for language along the two waves. Implications for research and policy directions are 

further drawn, in particular the need to further explore variables, not included in the 

models of this study. © 2016 Informa UK Limited, trading as Taylor & Francis Group. 
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ABSTRACT: Aims: To study the links between parental alcohol-related disorders and 

offspring school performance and, specifically, whether associations vary by gender of 

parent or child and whether associations are mediated by other adverse psychosocial 

circumstances commonly appearing together with parental alcohol problems, such as 

parental mental health problems or criminal behaviour. Design: Register study in a 

national cohort. Setting: Sweden. Participants: A total of 740 618 individuals born in 

Sweden in 1990–96. Measurements: Parental hospital admissions for alcohol-related 

disorders and school performance in their offspring, in the final year of compulsory 

school at age 15–16 years was analysed in relation to socio-demographic confounders and 

psychosocial covariates, using linear and logistic regressions. Findings: Both mothers’ 

and fathers’ alcohol-related hospital admissions were associated with lower Z-scores of 

grades and national mathematics tests scores. After adjustment for parental education and 
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socio-demographic confounders, beta-coefficients of Z-scores of grades were –0.42 [95% 

confidence interval (CI) = –0.45, –0.39] and –0.42 (95% CI = –0.43, –0.40), and beta-

coefficients of mathematics tests scores were –0.36 (95% CI = –0.39, –0.33) and –0.31 

(95% CI = –0.33, –0.29), for mothers’ and fathers’ alcohol-related disorders, 

respectively. Adjusted odds ratios (ORs) for not being eligible for secondary school were 

1.99 (95% CI = 1.84–2.15) and 2.04 (95% CI = 1.95–2.15) for mothers’ and fathers’ 

alcohol-related disorders, respectively. Adjusting the analyses for psychosocial factors 

in the family almost eradicated the statistical effects of parental alcohol-related 

disorders on offspring school performance to beta-coefficients of 0.03 to –0.10 and ORs 

of 0.89–1.15. The effect of a mother's alcohol-related hospital admission on school 

performance was stronger in girls than in boys, whereas no gender differences were seen 

for a father's alcohol-related hospital admission. Conclusions: In Sweden, alcohol-

related disorders in both mothers and fathers are associated with lower school 

performance in their children at age 15–16 years, with most of the statistical effects 

being attributed to psychosocial circumstances of the family, such as parental 

psychiatric disorders, drug use and criminality and receipt of social or child welfare 

interventions. © 2016 The Authors. Addiction published by John Wiley & Sons Ltd on behalf 

of Society for the Study of Addiction 
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ABSTRACT: In some forms of practice-based teacher education, one important task for the 

teacher educator is to undertake in-the-moment coaching during rehearsals of practice. 

However, being such a coach is a new role for many teacher educators and requires a 

different skill set to other forms of teacher educator practice. In addition, there is 

little literature to which teacher educators can turn when seeking to address the problem 

of enactment in this context. This article seeks to address this gap in the literature. 

It reports a self-study undertaken by one mathematics teacher educator as he learned to 

coach pre-service teachers on the fly, while in turn they learned to orchestrate whole-

class mathematical discussions. It seeks to illustrate how the process of journaling can 

support the journey of discovery that is the development of new practice. Through 

consulting the literature and story-telling, a picture is painted of how the educator 

addressed early concerns such as “what is a coach supposed to do?” and “what should a 

coach pause a rehearsal to talk about?” and began to master coaching – work that was 

never routine, but rather situated, adaptive, and responsive. The stories draw from a 

personal journal of field notes and reflections from such events as student rehearsals, 

lesson conferences, team meetings, reading student work, and professional reading. 

Journal entries from 12 rehearsal cycles over four years were consulted. © 2016 Informa 

UK Limited, trading as Taylor & Francis Group 
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Department of Mathematics, Statistics, and Computer Science, Learning Sciences Research 

Institute, University of Illinois at Chicago, Chicago, IL, United States 

ABSTRACT: This descriptive case study examines six mathematics teacher educators’ (MTEs) 

perspectives on their design of content courses for elementary preservice teachers. By 

focusing on MTE’s design goals and considerations for their mathematics content courses, 

the means by which they achieved these course design goals, and the challenges they 

encountered as they carried out their design goals, this study adds to the image of 

mathematics content courses, and sheds light on the work of MTEs. Our findings indicate 

that MTEs design content courses that take a learner-centered approach to instruction and 

that in designing learner-centered content courses, MTEs face a variety of challenges. 

Implications for the professional development of MTEs are discussed. © 2016 Springer 

Science+Business Media Dordrecht 
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ABSTRACT: In mathematical activities and in the analysis of mathematics teaching-learning 

processes, objects, signs, and representations are often mentioned, where the meaning 

assigned to those words is sometimes very broad, sometimes limited, other times 

intuitive, allusive, or not completely clear. On the other hand, as international 

research in mathematics education has shown, the confusion between objects, signs, and 

representations is one of the main reasons of the difficulties in learning mathematics. 

But what kinds of objects are involved in teaching-learning mathematics? Why should we 

distinguish a knowledge object, and in particular a mathematical object, from one of its 

representations? What is meant by “sign”? Can we equate the term “sign” with the term 

“representation”? In this article we will try to provide an answer to these questions, 

taking into account the main contributions to mathematics education made by the semiotic 

theories that are considered the most relevant in the analysis of the cognitive processes 

involved in mathematical activities. In particular, we will refer to the semiotic 

representation registers theory, on which Duval’s semio-cognitive approach is based. In 

general it will be shown that the choice of a semiotic approach to mathematics education 

assumes a fundamental theoretical choice closely tied to the fundamental distinction 

between classifying signs and classifying semiotic systems, which is often implicit or 

rather not emphasized enough. The example presented shows how the semio-cognitive 

analysis of the processes involved in the solution of a mathematical problem provides new 

and effective professional reading keys of students’ difficulties in learning 

mathematics. © 2016 Springer Science+Business Media Dordrecht 
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ABSTRACT: 3D printing has become a promising technique for industry production. This 

paper presents a research on the manufacturability optimization of discrete products 

under the influence of 3D printing technology. For this, we first model the problem using 

a tree structure, and then formulate it as a linear integer programming, where the total 
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production time is to be minimized with the production cost constraint. To solve the 

problem, a differential evolution (DE) algorithm is developed, which automatically 

determines whether traditional manufacturing methods or 3D printing technology should be 

used for each part of the production. The algorithm is further quantitatively evaluated 

on a synthetic dataset, compared with the exhaustive search and alternating optimization 

solutions. Simulation results show that the proposed algorithm can well combine the 

traditional manufacturing methods and 3D printing technology in production, which is 

helpful to attain optimized product design and process planning concerning manufacture 

time. Therefore, it is beneficial to provide reference of the widely application and 

further industrialization of the 3D printing technology. © 2016 Higher Education Press 

and Springer-Verlag Berlin Heidelberg 
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ABSTRACT: Disciplinary literacy focuses on the specific ways a content area thinks, uses 

language, and shares information. While much of the literature on disciplinary literacy 

suggests it is an advanced language strategy to be taught to secondary students, early 

childhood classrooms may be the ideal environment in which to introduce this type of 

field-specific thinking and learning. Early childhood education (ECE) classrooms, through 

their approach to teaching and learning, classroom environment, curriculum organisation, 

and assessment practices, lend themselves to having young learners engage with content in 

discipline-specific ways. ECE teachers may find it easy to incorporate strategies that 

can lay the foundation for a deeper understanding of math and science. © 2016 Informa UK 

Limited, trading as Taylor & Francis Group 
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ABSTRACT: In an effort to expand our knowledge base pertaining to pre-K-8 prospective 

teachers’ understanding of fractions, the present study was designed to extend the work 

on fractions schemes and operations to this population. One purpose of our study was to 

validate the fractions schemes and operations hierarchy with the pre-K-8 prospective 

teacher population to determine whether this population follows the same trajectory as 

upper elementary and middle school students. A second purpose of our study was to 

identify which of the fractions schemes and operations our sample of prospective teachers 

demonstrated evidence of having constructed along with what this tells us about 

prospective teachers’ understanding of fractions. We were able to validate the hierarchy 

for this population, meaning that each lower-level fraction scheme/operation appeared to 

be a prerequisite to the higher-level schemes/operations. We found that although most of 
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the prospective teachers had constructed the lower-level schemes and operations, less 

than half had constructed the more sophisticated ones. An unexpected result related to 

the association between the coordination of three levels of units and the iterative 

fraction scheme is addressed. Prospective teachers’ reliance on procedural knowledge 

related to fractions also presented a challenge to assessing, in particular, their 

ability to coordinate three levels of units. We conclude with implications for research 

and practice in mathematics courses intended for pre-K-8 prospective teachers. © 2016 

Springer Science+Business Media Dordrecht 
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ABSTRACT: Our study assesses whether high school science, technology, engineering, and 

mathematics (STEM) courses provide non-college bound youth with the skills and training 

necessary to successfully transition from high school into the STEM economy. 

Specifically, our study estimates the effects that advanced math, advanced science, 

engineering, and computer science courses in high school have on the probability that 

non-college bound youth will obtain employment in the STEM economy and on wages within 

two years of graduating from high school. Our findings indicate that STEM coursework is 

unrelated with the probability of securing a job in the STEM economy and is unrelated 

with wages two years post high school graduation. © 2016 Informa UK Limited, trading as 

Taylor & Francis Group 
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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 
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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: Differences in gender equality based on social, political and economic factors 

is cited, by some writers, as a contributory factor in the differentially greater 

achievement of boys in STEM subjects through the concept of gender stratification. Gender 

differences, especially in mathematics, have been linked directly to gender parity in 

wider society. Such a link is predicted by gender stratification via both the gender 

similarities and gender stratification hypotheses. However analysis by others appearsto 

support the hypothesis that the gender gap is smaller, in mathematics, when the society 

has a higher equality index. However, more recently, evidence, based on PISA outcomes 

from 2000 to 2009, reports that there is little or no correlation between the gender gap 

and wider equality. This paper takes up this analysis using PISA data from the 2012 

round, for both science and mathematics, and the Global Gender Gap Index in a European 

context. The results cast doubts on any link between national gender equality and 

achievement in science or mathematics. © 2016 Informa UK Limited, trading as Taylor & 

Francis Group 
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ABSTRACT: While proof is central to mathematics, difficulties in the teaching and 

learning of proof are well-recognised internationally. Within the research literature, a 

number of theoretical frameworks relating to the teaching of different aspects of proof 

and proving are evident. In our work, we are focusing on secondary school students 

learning the structure of deductive proofs and, in this paper, we propose a theoretical 

framework based on this aspect of proof education. In our framework, we capture students’ 

understanding of the structure of deductive proofs in terms of three levels of increasing 

sophistication: Pre-structural, Partial-structural, and Holistic-structural, with the 

Partial-structural level further divided into two sub-levels: Elemental and Relational. 

In this paper, we apply the framework to data from our classroom research in which 

secondary school students (aged 14) tackled a series of lessons that provided an 

introduction to proof problems involving congruent triangles. Using data from the 

transcribed lessons, we focus in particular on students who displayed the tendency to 

accept a proof that contained logical circularity. From the perspective of our framework, 

we illustrate what we argue are two independent aspects of Relational understanding of 

the Partial-structural level, those of universal instantiation and hypothetical 

syllogism, and contend that accepting logical circularity can be an indicator of lack of 

understanding of syllogism. These findings can inform how teaching approaches might be 

improved so that students develop a more secure understanding of deductive proofs and 

proving in geometry. © 2016 The Author(s) 
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ABSTRACT: Opportunities for American Indian youth to meaningfully engage in school-based 

science, technology, engineering, and mathematics (STEM) experiences have historically 

been inadequate. As a consequence, American Indian students perform lower on standardized 

assessments of science education than their peers. In this article we describe the 

emergence of meaning for students—as well as their community—resulting from Indigenous 

culturally-based STEM curriculum that used an American Indian tradition as a focal 

context. Specifically, the game of snow snakes (Gooneginebig in Ojibwe) afforded an 

opportunity for STEM and culturally-based resources to work in unison. A case study 

research design was used with the bounded case represented by the community associated 

with the snow snake project. The research question guiding this study was: What forms of 

culturally relevant meaning do students and the community form as a result of the snow 

snake game? Results indicate evidence of increased student and community engagement 

through culturally-based STEM experiences in the form of active participation and the 

rejuvenation of a traditional game. Implications are discussed for using culturally-based 

contexts for STEM learning. © 2016 Springer Science+Business Media Dordrecht 
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ABSTRACT: The author examined 2 distinctive aspects of emotion regulation in mathematics 

homework, including emotion management and cognitive reappraisal. Participants were 1,799 

high school students from 46 classes in China. Two multilevel models were run, 1 with 

emotion management and another with cognitive reappraisal as the dependent variable. Both 

emotion management and cognitive reappraisal were positively associated with 5 

individual-level variables (monitoring motivation, managing time, learning-oriented 

reasons, self-concept, and teacher feedback) and 1 class-level variable (self-concept). 

In addition, at the individual level, emotion management was associated negatively with 

adult-oriented reasons but positively with arranging the environment and prior 

mathematics achievement. Meanwhile, cognitive reappraisal was positively associated with 

parent education at the class level. © 2016 Taylor & Francis 
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ABSTRACT: Background: Modern flexible multiple daily injection (MDI) therapy requires 

people with diabetes to manage complex mathematical calculations to determine insulin 

doses on a day to day basis. Automated bolus calculators assist with these calculations, 

add additional functionality to protect against hypoglycaemia and enhance the record 

keeping process, however uptake and use depends on the devices meeting the needs of the 

user. We aimed to obtain user feedback on the usability of a mobile phone bolus 

calculator application in adults with T1DM to inform future development of mobile phone 

diabetes support applications. Methods: Adults with T1DM who had previously received 

education in flexible MDI therapy were invited to participate. Eligible respondents 

attended app education and one month later participated in a focus group to provide 

feedback on the features of the app in relation to usability for patient-based flexible 

MDI and future app development. Results: Seven adults participated in the app training 

and follow up interview. App features that support dose adjustment to reduce 

hypoglycaemia risk and features that enable greater efficiency in dose calculation, 

record keeping and report generation were highly valued. Conclusions: Adults who are self 

managing flexible MDI found the Rapidcalc mobile phone app to be a useful self-management 

tool and additional features to further improve usability, such as connectivity with BG 

meter and food databases, shortcut options to economise data entry and web based storage 

of data, were identified. Further work is needed to ascertain specific features and 

benefit for those with lower health literacy. © 2016 The Author(s). 
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ABSTRACT: Motivational constructs and students’ engagements have great impacts on 

students’ mathematics achievements, yet they have not been theoretically investigated 

using international large-scale assessment data. This study utilized the mathematics data 

of the Trends in International Mathematics and Science Study 2011 to conduct a 

comparative and empirical study on exploring: (1) the changes of motivational constructs 

from 4th grade to 8th grade; and (2) the effects of motivational constructs from the 

expectancy-value model and students’ engagements on mathematics achievements. The 

countries investigated include Chinese Taipei, Singapore, and the USA. The results showed 

that: (1) students’ motivations deteriorate over school years; (2) self-confidence in 

mathematics (SCM) has the strongest relationship with mathematics achievements. 

Furthermore, it is evident that Singapore has the most effective schools in students’ 

mathematics education. More findings of this comparative study are subsequently 

discussed. © 2016 National Institute of Education, Singapore 
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ABSTRACT: This paper presents the effects of a cognitive acceleration program in 

mathematics classes on Tongan students’ achievements, motivation and self-regulation. 

Cognitive Acceleration in Mathematics Education (CAME) is a program developed at King’s 

College and implemented worldwide with the aim of improving students’ thinking skills, 

mathematics performance and attitudes. The first author adapted the program materials to 

Tongan educational context and provided support to participating teachers for 8 months. 

This study employed a quasi-experimental design with 219 Year 8 students as the 

experimental group and 119 Year 8 students as the comparison group. There were a 

significant differences in the mean scores between the pre-test and post-test of the 

three instruments that were employed in the study, indicating that learning mathematics 

under the CAME program had a positive effect on levels of students’ self-regulation, 

motivation and mathematics achievement. Students also reported changes to the ways they 

learn mathematics. © 2016 Ministry of Science and Technology, Taiwan 
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ABSTRACT: Mathematical understanding continues to be one of the major goals of 

mathematics education. However, what is meant by “mathematical understanding” is 

underspecified. How can we operationalize the idea of mathematical understanding in 

research? In this article, I propose particular specifications of the terms mathematical 

concept and mathematical conception so that they may serve as useful constructs for 

mathematics education research. I discuss the theoretical basis of the constructs, and I 

examine the usefulness of these constructs in research and instruction, challenges 

involved in their use, and ideas derived from our experience using them in research 

projects. Finally, I provide several examples of articulated mathematical concepts. © 

2016 Springer Science+Business Media Dordrecht 
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ABSTRACT: Educators often argue that mathematics should be taught so that the students in 

the course are actually “doing mathematics.” Is there a consensus among mathematicians 

and mathematics educators as to the meaning of “doing mathematics?” In an effort to 
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answer this question, we administered a survey to hundreds of university-level 

mathematics and mathematics education faculty members. Participants ranked the importance 

of various mathematical activities and also responded to several open-ended questions. 

Responses to the open-ended questions were analyzed qualitatively to identify patterns. 

In this paper, we discuss the patterns we observed in analyzing the survey data, with a 

particular focus on the similarities and differences between mathematicians and 

mathematics educators. Copyright © Taylor & Francis Group, LLC. 
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ABSTRACT: Introductory chemistry students often have difficulty visualizing the 3-

dimensional shapes of the hydrogenic electron orbitals without the aid of physical 3D 

models. Unfortunately, commercially available models can be quite expensive. 3D printing 

offers a solution for producing models of hydrogenic orbitals. 3D printing technology is 

widely available, and the cost of 3D printing "inks" is relatively low. Creation of 

models requires graphing electron orbital probability distributions in spherical 

coordinates and exporting as stereolithography (.stl) files (a common format for 3D 

printing). There is both freeware (CalcPlot3D), and license-requiring (Matlab, 

Mathematica, Maple) software capable of plotting orbital equations and exporting in the 

required format. The process of creating the orbitals is relatively simple, and the 3D 

printing methodology is cost-effective. © 2016 The American Chemical Society and Division 

of Chemical Education, Inc. 
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ABSTRACT: Similar to counties such as the UK and Netherlands, second level schools in 

Ireland are free to decide how to allocate instruction time between curriculum subjects. 

This results in variations between the quantum of time allocated to teaching mathematics 

in different schools and between different class groups within the same school. This 

quantitative study builds a profile for both lower second level (Junior Cycle) and upper 

second level (Senior Cycle) mathematics instruction time in Ireland. The results of the 

study highlight that although the proportion of time is on par with the OECD average, 

there are many issues of concern regarding instruction time in Ireland. These include the 

short length of the school year, experimentation with new teaching approaches, the high 

number of subjects studied, variations between individual school and class group 

allocations and the number of classes that do not take place. © 2016 Educational Studies 

Association of Ireland 
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ABSTRACT: This is an empirical inquiry concerning children’s concept development and 

early mathematics teaching. The intention is to broaden the understanding of preschool 

children’s perceptions of the concept “half” (as 1 of 2 equal parts of a whole), in 

designed mathematics teaching settings. Three teachers working with 4–5-year-old children 

participate in an in-service program, involving continuous and cooperative reflection and 

theoretically designed teaching activities. Observations of pedagogical strategies and 

children’s responses reveal that: children show qualitatively different ways of 

experiencing the same concept; the ways of experiencing are critical for how the intended 

learning object is perceived; and the dimensions of the learning object are related to 

each other, suggesting a hierarchical organization of how to perceive aspects of “half.” 

© 2016 Scandinavian Journal of Educational Research 
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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: An assumption of culture-based education with respect to American Indian and 

Alaska Native (AI/AN) children is that discontinuity between home and school cultures is 

responsible for educational underachievement. Using data from the 2009 round of the 

National Indian Education Study, a subset of the larger National Assessment of Education 
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Progress (NAEP), the author constructed a measure of cultural discontinuity and examined 

its relationship to AI/AN students' Grade 4 and 8 reading and mathematics achievement. 

Contrary to the cultural discontinuity hypothesis, there is no statistically significant 

negative relationship when the culture of the home is discontinued at school. On the 

Grade 4 NAEP reading assessment, in particular, cultural discontinuity was positively 

associated with students' achievement, net of both student- and school-level controls. 

Findings suggest that the assumptions of culture-based education may be overstated, 

though longitudinal data are still needed to be able to make causal claims. ©2016 Taylor 

& Francis Group, LLC 

AUTHOR KEYWORDS: American Indian and Alaska Native education;  cultural discontinuity;  

culture-based education 

DOCUMENT TYPE: Article in Press 

SOURCE: Scopus 

 

Allen, J., Park Rogers, M., Borowski, R. 

“I am Out of My Comfort Zone”: Self-study of the Struggle of Adapting to the Professional 

Identity of a Teacher Educator [“Fuera de mi zona de comodidad”: Un self-study de la 

dificultad para adaptarse a la identidad profesional de un formador docente] 

(2016) Studying Teacher Education, pp. 1-13. Article in Press.  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84986222767&partnerID=40&md5=48320f2710a3e9b8d584117db27a3734 

 

DOI: 10.1080/17425964.2016.1228048 

AFFILIATIONS: Indiana University, USA 

ABSTRACT: It is often assumed that graduate students will develop as teacher educators 

simply by participating in a doctoral program. However, research has shown that doctoral 

students find the shift from teaching K-12 to preparing teachers to be a difficult 

transition. Within the context of a doctoral program community of practice established 

specifically for the purpose of examining this transition through self-study research, we 

sought to understand the shift in identity of a novice teacher educator working as an 

early field experience instructor with elementary science and mathematics preservice 

teachers. Our findings indicate that the process of self-study research, when supported 

within a community of practice, offered Jared the opportunity to recognize different 

aspects of his shifting professional identity, the dominance of particular aspects of his 

identity in certain situations, and the impact this was having on his students’ 

development as teachers. Developing this awareness of his adapting professional teaching 

identity from a classroom teacher to a teacher educator should help as he continues to 

develop his knowledge and skills working with teachers in different contexts and at 

different grade levels. Implications for how teacher education programs could better 

support the professional identity development of novice teacher educators through the use 

of a self-study focused community of practice are discussed. © 2016 Informa UK Limited, 

trading as Taylor & Francis Group 
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ABSTRACT: Students of color remain severely underrepresented in many science, technology, 

engineering, and mathematics (STEM) disciplines, including environmental fields. Although 

there is a growing body of research on predictors of selecting a STEM major, generally, 

much less is know about factors, especially at the program level, that predict the 

enrollment of students of color into specific STEM degree programs. Additionally, 

theoretical frameworks and higher education research on college major choice have yet to 

consider whether the climate for racial/ethnic diversity specifically within academic 

degree programs may affect the enrollment of students of color in those programs. Given 

this theoretical and empirical gap, this study set out to investigate whether an 
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inclusive climate for diversity within a degree program may contribute to an increasing 

enrollment of students of color in interdisciplinary environmental and sustainability 

(IES) degree programs. Using a national sample of 343 IES degree programs and extending 

dimensions of an inclusive campus climate for racial/ethnic diversity to degree programs, 

findings show that IES degree programs with a more inclusive curriculum and greater 

student compositional diversity are significantly more likely to report an increasing 

enrollment of students of color. Implications of the findings for broadening 

participation and understanding diverse students' college major/career choice are 

examined. (PsycINFO Database Record (c) 2016 APA, all rights reserved). 
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ABSTRACT: The authors examined self-regulation of mathematics homework behavior (i.e., 

mathematics homework management). The participants consisted of 796 eighth-grade students 

(46 classes) in China. Multilevel results showed that mathematics homework management was 

positively associated with value belief at the class and individual level. At the 

individual level, students' management in mathematics homework was positively related to 

affective attitude, expectancy belief, learning-oriented reasons, homework interest, 

parent education, teacher feedback, adult-oriented reasons, and value belief. Meanwhile, 

students' management in mathematics homework was negatively related to time spent on 

television. Our findings were discussed in the context of related theoretical frameworks 

(e.g., self-regulation and expectancy value) as well as previous findings pertaining to 

homework. © 2016 Taylor & Francis 
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ABSTRACT: Teachers’ classroom behaviors and their effects on student learning have 

received significant attention from educators, because the quality of instruction is a 

critical factor closely tied to students’ learning experiences. Based on a theoretical 

model conceptualizing the quality of instruction, this study examined the characteristics 

of instructional quality represented by cognitive activation, student-oriented teacher 

behavior, class management, and learning support and investigated the relationships 

between instructional quality and students’ affective and cognitive outcomes. The PISA 

2012 survey, administered to students in Korea and Singapore, was used to conduct a 

latent profile analysis and structural equation modeling. It was found that using more 

student-oriented instruction and less strategies of cognitive activation was positively 

associated with lower performance in math, while well-managed classroom and learning 

support were positively associated with higher performance. The level of instructional 

quality was generally higher for Singapore than Korea in every index at all achievement 

levels. Most affective characteristics and the math teachers’ instructional focus were 

positively associated with higher profiles of instructional quality. However, discrepant 
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results were found between the two countries: Cognitive activation had positive effects 

on interest and self-concept in math as well as math performance for Korean students, 

whereas it only had a positive effect on math performance for Singaporean students. In 

contrast, student-oriented instruction had negative effects on interest in math as well 

as math performance in Korea, but a positive effect on interest in math in Singapore. The 

implications of each finding were discussed in detail. © 2016 Education Research 

Institute, Seoul National University, Seoul, Korea 
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ABSTRACT: This article explores the perspectives of three senior managers in higher 

education institutions in England regarding their mathematics and statistics support 

provision. It does so by means of a qualitative case study that draws upon the writing of 

Ronald Barnett about the identity of an ‘ecological’ university, along with metaphors 

associated with the notion of organisations as living ‘organisms’, suggested by Gareth 

Morgan. Using these ideas as a heuristic sheds light upon the view that whilst outwardly 

universities appear to represent a uniform landscape, mathematics and statistics support 

alternatively, can be seen as different ‘species’ within the higher education system. The 

study illustrates how three universities occupying contrasting ecological ‘niches’ are 

responding to the challenges they face by providing and planning different forms of 

learning support for mathematics and statistics. In conclusion, it is recommended that 

senior managers reflect upon the possibilities offered by the idea of ‘ecological’ 

identities in order to explore how they might respond strategically to a rapidly changing 

environment. This includes adapting various solutions and the further development of 

innovative ways of supporting students’ transitions throughout the academic lifecycle. In 

addition, an ecological approach could also aid the formation of the co-creational 

relationships and networks required for the future success of those developments. © 2016 

Association for Tertiary Education Management and the LH Martin Institute for Tertiary 

Education Leadership and Management. 
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ABSTRACT: Abstract: Arts integration research has focused on documenting how the teaching 

of specific art forms can be integrated with ‘core’ academic subject matters (e.g. 
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science, mathematics and literacy). However, the question of how the teaching of multiple 

art forms themselves can be integrated in schools remains to be explored by educational 

researchers. This paper draws on data collected at a secondary school in Singapore. The 

case study analyses how three art teachers, using the idea of ‘space’ as organizing 

theme, implemented a module of instruction that connected concepts and processes from a 

variety of art forms (including dance, music, drama and visual arts). We present evidence 

from curriculum materials, lesson plans, student–teacher classroom interactions and 

students’ productions. Students were able to reflect upon the importance of space within 

the arts, analyse the points of convergence and divergence among several art forms, 

experiment with space and create their own interdisciplinary performances. Our ultimate 

aim is to provide insights that might inspire art teachers in designing instructional 

units focused on ‘big ideas’. We suggest that allowing more curricular freedom and 

providing teachers with adequate structures for interdisciplinary collaboration are key 

to achieving meaningful levels of integration. © 2015 Informa UK Limited, trading as 

Taylor & Francis Group. 
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ABSTRACT: This mixed-method, longitudinal study investigated the benefits of project-

based learning (PBL) on secondary-mathematics students' academic skill development and 

motivated strategies for learning (i.e., cognitive, social, and motivational). The focus 

of this study was academic skill development (algebra- and geometry-assessment scores) 

and other factors related to secondary mathematics learning, with comparable traditional 

high schoolers serving as the control group. In addition, the relationship between PBL 

and racially/ethnically and economically diverse secondary students was investigated. 

Results showed that at-risk and minority students benefited greatly from PBL in learning 

mathematics. The academic performance gap was present, but its width diminished 

significantly. Compared to their public school counterparts, PBL students were more 

intrinsically motivated, showed significantly higher critical thinking skills, and 

appreciated peer learning. Impact of socioeconomic status on the PBL approach needs 

further investigation. © 2016 Taylor & Francis. 
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ABSTRACT: This paper reports on research into a continuing professional development (CPD) 

project, Projet de Renforcement de l’Enseignement des Mathématiques, des Sciences et de 

la Technologie (PREMST) [Strengthening Mathematics, Science, and Technologies in 

Education Project]. The literature review reveals few examples of CPD changing the 

teaching practices of teachers, especially in sub-Saharan Africa. By using the cases of 

five teachers, this research seeks to understand the complexities of pedagogical change. 

The research found that PREMST has helped teachers envision how teaching should be 
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conducted, but it has not necessarily brought a positive change in the learning of pupils 

because it has not changed how teachers think about teaching. Given the difficulties 

involved in pedagogical change, emphasising specific skills may have been the necessary 

and practical first step, but changing these teaching practices is not enough. The 

research found that teachers still paid little attention to the learning of individual 

pupils. The research concludes that the recently initiated practice of lesson study shows 

considerable potential to build on what has already been achieved. © 2015 British 

Association for International and Comparative Education. 
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ABSTRACT: The number of students entering engineering schools in Australian universities 

has increased tremendously over the last few years because of the Australian Federal 

Government's policy of increasing the participation rates of Higher School Certificate 

students and students from low social economic status backgrounds in the tertiary sector. 

They now come with a diverse background of skills, motivations and prior knowledge. It is 

imperative that new methods of teaching and learning be developed. This paper describes 

an online tutorial system used in conjunction with contextual physics and mathematics, 

and the revision of the relevant mathematical knowledge at the appropriate time before a 

new topic is introduced in the teaching and learning of engineering physics. Taken as a 

whole, this study shows that students not only improved their final examination results 

but there was also an increase in the retention rate of first-year engineering students 

which has financial implications for the university. © 2015 SEFI. 
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ABSTRACT: Mathematics in engineering education causes many thresholds in the courses 

because of the demand of abstract conceptualisation. Electronics depend heavily on more 

or less complex mathematics. Therefore the concepts of analogue electronics are hard to 

learn since a great deal of students struggle with the calculations and procedures 

needed. A survey was done focusing on students’ struggle to pass a course in analogue 

electronics by introducing a top-down perspective and the revised taxonomy of Bloom. From 

a top-down perspective you can create learning environments from any spot in the taxonomy 

using a step-by-step approach of the verbs understand and apply. Three textbooks with a 

top-down perspective on analogue electronics are analysed on the concept of amplifying 

with a transistor circuit. The study claims issues when losing the top-down perspective 

to present concepts and procedures of the content to be learned. © 2016 SEFI 
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ABSTRACT: Executive functioning (EF) is a strong predictor of children's and adolescents' 

academic performance. Although research indicates that EF can increase during childhood 

and adolescence, few studies have tracked the effect of EF on academic performance 

throughout the middle school grades. EF was measured at the end of Grades 6–9 through 21 

teachers' and 22 teacher assistants' assessments of 322 adolescents from disadvantaged 

backgrounds who attended an urban, chartered middle/high school. Assessment of EF was 

done through the completion of the Behavior Rating Inventory of Executive Function 

(BRIEF). BRIEF global executive composite scores (GEC) predicted both current and future 

English/language arts, mathematics, science, social studies, and Spanish annual grade 

point averages (GPAs). The effect of BRIEF GEC scores often overshadowed the effects of 

gender, poverty, and having an individual education plan; the other, non–BRIEF-related 

effects retained slightly more impact among teacher assistant–derived data than teacher-

derived data. The strong relationships between BRIEF GEC scores and these GPAs also 

remained constant over these 4 years: There was little evidence that EF changed over the 

measured grades or that the relationship between EF and grades itself regularly changed. 

The findings indicate that EF scores during early middle grades can well predict academic 

performance in subsequent secondary-school grades. Although methodological constraints 

may have impeded the abilities of other factors (i.e., poverty) to be significantly 

related to GPAs, the effects of EF were strong and robust enough to prompt us to 

recommend its use to guide long-term, academic interventions. © 2016 Taylor & Francis. 

AUTHOR KEYWORDS: Academic achievement;  executive functioning;  IEPs;  individual 

education plans;  longitudinal research;  middle school 

DOCUMENT TYPE: Article 

SOURCE: Scopus 

 

Aunio, P.a , Räsänen, P.b  

Core numerical skills for learning mathematics in children aged five to eight years – a 

working model for educators 

(2016) European Early Childhood Education Research Journal, 24 (5), pp. 684-704.  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84921333737&partnerID=40&md5=a3c2bd696e397a090e9e263ef0aa2144 

 

DOI: 10.1080/1350293X.2014.996424 

AFFILIATIONS: Department of Teacher Education, University of Helsinki, Helsinki, Finland;  

Niilo Mäki Institute, University of Jyväskylä, Jyväskylä, Finland 

ABSTRACT: The aim of this study was to model the most crucial numerical factors to the 

development of mathematical skills among children aged five to eight years (i.e. 

kindergarten, preschool, first and second graders). We categorised numerical skills into 

four main groups based on the results of longitudinal studies. A series of analyses of 

test batteries designed to measure the development of mathematical skills in children 

yielded results in support of this construct. Based on our findings we propose a working 

model for teachers of core numerical skills that focuses on four major factors: (1) 

symbolic and non-symbolic number sense; (2) understanding mathematical relations (early 

mathematical-logical principles, arithmetic principles, mathematical operational symbols, 

place-value and base-ten system); (3) counting skills (knowledge of number-symbols, 

number word-sequence, enumeration with concrete objects); and (4) basic skills in 

arithmetic (arithmetic combinations, addition and subtraction skills with number 

symbols). The adoption of this working model could improve the efficacy of the assessment 

of numerical skills of children, but also help educators to structure their support more 

comprehensively. © 2015 EECERA. 
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ABSTRACT: Collaborative problem solving, when students work in pairs or small groups on a 

curriculum-related task, has become an increasingly common feature of classroom 

education. This paper reports a study of a topic which has received relatively little 

attention: how teachers can most usefully intervene when students are working in a group, 

but have encountered some sort of problem. The data used comes from a large-scale 

interventional study of mathematics and science teaching in secondary schools in south-

east England, in which interactions between teachers and students were recorded in their 

usual classrooms. We identify the typical problem situations which lead to teachers’ 

interventions, and describe the different ways teachers were observed to intervene. We 

examine the different types of intervention, and consider how effective they are in 

helping group work proceed in a productive manner. Finally, we offer some conclusions 

about the practical implications of these findings. © 2015 The Author(s). Published by 

Taylor & Francis. 
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ABSTRACT: Many in the field of mathematics education call for elementary schools to have 

elementary mathematics specialists (EMSs) who provide needed mathematical expertise and 

support for children and teachers. EMSs serve as a reasonable, immediate alternative to 

the challenges generated by elementary teachers needing improved mathematical knowledge 

for teaching in the classroom. However, limited inquiry has explored how to best prepare 

EMSs and how program features and learning activities influence their development. This 

mixed-method study identifies some of the interrelated benefits from a K-5 Mathematics 

Endorsement Program designed to prepare EMSs through examining changes in mathematical 

beliefs, specialized content knowledge (SCK), and classroom teaching practices during the 

program. Data (n = 32) were collected over the 2-semester program via belief surveys, a 

content knowledge assessment, observations of teaching practices, and individual 

interviews from elementary teachers participating in the program. The findings show some 

changes in beliefs can be made relatively quickly, other shifts in beliefs take more time 

and continued support, and changes in SCK and adoption of various aspects of standard-

based pedagogy require considerably greater opportunities to learn. The described program 

features and learning experiences provided a context for these changes and offer 

considerations for EMS preparation programs. © 2016 Springer Science+Business Media 

Dordrecht 
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ABSTRACT: This article reports how statistical analyses of PhD thesis records can reveal 

future research capacities for disciplines beyond their primary fields. The previous 

research showed that most theses contributed to and/or used methodologies from more than 

one discipline. In Australia, there was a concern for declining mathematical teaching and 

research capacity. We decided to investigate the ‘hidden’ mathematics research capacity 

in PhDs outside of mathematics. Australian PhD records were re-coded with up to three 

fields. Records with mathematics as one of their codes were selected and analysed for 

their relationships to disciplines in their other codes. Triple-coding revealed ‘hidden’ 

mathematical research capacity that had previously been single-coded in another field had 

mathematics as one of their subsequent fields. Our findings have implications for policy 

and planning for mathematics in Australia, and multiple coding of PhD theses records 

enables analyses for other disciplines to be undertaken to show their research 

capacities. © 2016 Association for Tertiary Education Management and the LH Martin 

Institute for Tertiary Education Leadership and Management. 
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ABSTRACT: Educational change in the neoliberal state is permeated by the effects of 

forces from outside the field of education itself. The process of governmentality 

welcomes, indeed demands, the participation of those non-state actors valorised by 

neoliberalism as well as government agencies dedicated to the advancement of such groups. 

Inevitably, the concerns of such organisations become central to how the state sees 

education. This article traces the assembly of national and international agents from 

industry, business and special interest groups around the concept of ‘knowledge economy’. 

It treats this assemblage as an apparatus (dispositif), examining how the construction of 

an economic problem is brought to bear on the demand for educational change, and how this 

construction of the problem is used to shape public opinion in order to prepare the 

public for a radical change of direction. Confining itself to the reform of mathematics 

education introduced in the Republic of Ireland in 2010, this article traces the 

emergence of a mathematics discourse focused on market-led education. It interrogates the 

construction of ‘the mathematics problem’ or ‘crisis in maths’ and argues that the 

discourse of the present construction is economic in nature, centring as it does on human 

capital production and market-led reform. © 2015 Informa UK Limited, trading as Taylor & 

Francis Group. 
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ABSTRACT: This paper examines the literature on identity within mathematics education 

published in journals over the past two decades. It analyses the theoretical 

underpinnings, research methods and definitions of identity, providing a critique rather 

than a summary of the literature. A total of 188 articles from 85 different journals are 

reviewed in the sample. This review finds support for common complaints of this research 

area as lacking in definitions of the concept of identity and suggests that the writing 

in this topic is at times theoretically incompatible. Furthermore, the work in this field 

may be coming from two distinct paradigms. Identity may be seen as an action and fit 

within a sociological frame or it may be seen as an acquisition, fitting within a 

psychological framing. Defining identity as something we do, as an action, and in 

particular as performative is promoted in this paper. Finally, suggestions are made for 

future directions in identity research. © 2016, Springer Science+Business Media 

Dordrecht. 
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ABSTRACT: American students rank well below international peers in the disciplines of 

science, technology, engineering, and mathematics (STEM). Early exposure to STEM-related 

concepts is critical to later academic achievement. Given the rise of tablet-computer use 

in early childhood education settings, interactive technology might be one particularly 

fruitful way of supplementing early STEM education. Using a between-subjects experimental 

design, we sought to determine whether preschoolers could learn a fundamental math 

concept (i.e., measurement with non-standard units) from educational technology, and 

whether interactivity is a crucial component of learning from that technology. 

Participants who either played an interactive tablet-based game or viewed a non-

interactive video demonstrated greater transfer of knowledge than those assigned to a 

control condition. Interestingly, interactivity contributed to better performance on near 

transfer tasks, while participants in the non-interactive condition performed better on 

far transfer tasks. Our findings suggest that, while preschool-aged children can learn 

early STEM skills from educational technology, interactivity may only further support 

learning in certain contexts. © 2016 Elsevier Ltd. All rights reserved. 
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ABSTRACT: US colleges presently face an academic plight; thousands of high school 

graduates are performing below the expected ability for college-level mathematics. This 

paper describes an innovative approach intended to improve the mathematics performance of 

first-year college students, at a large US university. The innovation involved the 

integration of faculty-led instruction with technology-enhanced learning (TEL). In this 
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case, TEL refers to a sophisticated software program that delivers mathematics education 

using an adaptive, self-paced, individualized, mastery-based approach. The purpose of 

this investigation was to examine the extent to which TEL met the educational 

requirements of college students in need of remediation and to explore the effects of TEL 

on students' beliefs about their academic ability and academic behaviors (academic 

competence). The sample of 2880 included all the students enrolled in a single semester 

of remedial mathematics. Results suggested successful remediation, as indicated by the 

end-of-semester course completion rate, with 75% of students eligible to enroll in a 

first-year sequence mathematics course and an additional 18% on track for eligibility by 

the following semester. TEL also appeared to have a positive, statistically significant 

effect on students' learning and academic competence. For these findings, we discuss 

study limitations and implications for future research. © 2015 British Educational 

Research Association 
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ABSTRACT: Research in history of mathematics gained momentum in the past two decades in 

Turkey. The present paper aims to describe the patterns in the history of mathematics 

research in Turkey and to analyse the research in Turkey using a mathematics education 

framework. The qualitative paradigm and a case study design are used in the study. The 

obtained data were analysed by using the document analysis technique with the help of a 

content analysis. The study group which is comprised of twenty-two postgraduate theses at 

master's or doctoral level were purposefully selected from the higher education council 

postgraduate theses database. Findings indicate a dearth of research in the area and that 

most of the theses are done in the area of mathematics education. Moreover, the focus, in 

general, was on attitudinal variables, and cognitive aspects seemed to be ignored. © 2016 

British Society for the History of Mathematics 

DOCUMENT TYPE: Article in Press 

SOURCE: Scopus 

 

James, S.M.a , Singer, S.R.b  c  

From the NSF: The national science foundation’s investments in broadening participation 

in science, technology, engineering, and mathematics education through research and 

capacity building 

(2016) CBE Life Sciences Education, 15 (3), art. no. fe7, .  

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84986551092&partnerID=40&md5=89cdf40c060bccf84f997acbd6b7f2f1 

 

DOI: 10.1187/cbe.16-01-0059 

AFFILIATIONS: Division of Human Resource Development, Directorate for Education and Human 

Resources, National Science Foundation, Arlington, VA, United States;  

Biology and Cognitive Science Departments, Carleton College, Northfield, MN, United 

States;  

Division of Undergraduate Education, Directorate for Education and Human Resources, 

National Science Foundation, Arlington, VA, United States 

ABSTRACT: The National Science Foundation (NSF) has a long history of investment in 

broadening participation (BP) in science, technology, engineering, and mathematics (STEM) 

education. A review of past NSF BP efforts provides insights into how the portfolio of 

programs and activities has evolved and the broad array of innovative strategies that has 

been used to increase the participation of groups underrepresented in STEM, including 

women, minorities, and persons with disabilities. While many are familiar with these 

long-standing programmatic efforts, BP is also a key component of NSF’s strategic plans, 

has been highlighted in National Science Board reports, and is the focus of ongoing 

outreach efforts. The majority of familiar BP programs, such as the Louis Stokes 

Alliances for Minority Participation (now 25 years old), are housed in the Directorate 

for Education and Human Resources. However, fellowship programs such as the Graduate 
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Research Fellowships and Postdoctoral Research Fellowships under the Directorate for 

Biological Sciences (and parallel directorates in other STEM disciplines) are frequently 

used to address underrepresentation in STEM disciplines. The FY2016 and FY2017 budget 

requests incorporate funding for NSF INCLUDES, a new cross-agency BP initiative that will 

build on prior successes while addressing national BP challenges. NSF INCLUDES invites 

the use of innovative approaches for taking evidence- based best practices to scale, 

ushering in a new era in NSF BP advancement. © 2016 S. M. James and S. R. Singer. 
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ABSTRACT: Expanding and diversifying the STEM (science, technology, engineering, and 

mathematics) workforce is a national priority. The National Science Foundation is 

investing efforts at post secondary education institutions to engage individuals who have 

been historically underrepresented in STEM. This paper investigated the use of strategies 

to broaden participation in STEM by grantees of NSF’s Advanced Technological Education 

(ATE), who are primarily located at 2-year colleges. The ATE program focuses on 

developing and improving technician training programs to prepare students for employment 

in fields that rely on advanced technologiessuch as nanotechnology, photonics, and 

mechatronics. A survey, conducted annually by the authors of this study, was used to 

collect data from ATE grantees on their use and perceptions of strategies to broaden 

participation in STEM. The findings showed that strategies related to motivation and 

access to enhance recruitment are more widely used then strategies that improve 

retention. Respondents identified strategies related to providing financial assistance, 

mentoring, and conducting outreach activities as the most effective for reaching and 

engaging underrepresented minority students in academic programs. Despite these 

perceptions, these strategies seem to be underutilized among this group. © 2016 Taylor & 

Francis. 
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ABSTRACT: In this article, I analyze episodes from two third-grade classrooms drawn from 

a larger classroom teaching experiment to explore how these students began to incorporate 

nonnumerical symbols in their mathematical expressions when asked to represent 

indeterminate quantities. The article addresses two research questions: What 

understandings did these third-grade students construct when they used nonnumerical 

symbols to represent indeterminate quantities, and how did these understandings vary 

during the course of working on a single task? What were some of the challenges these 

third-grade students faced when they first used nonnumerical symbols to represent 

indeterminate quantities, and how did these challenges vary while working on the Candy 

Boxes task? Using the constructs of semantic space and form/function relationships, I 

argue that teaching and learning environments that encourage children’s use of 

nonnumerical symbols, such as variable notation, to represent indeterminate quantities 

can support children’s construction of understandings of variables. © 2016 by The 

University of Chicago. All rights reserved. 
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ABSTRACT: It is well documented that academic achievement of students from families of 

low socioeconomic status (SES) tends to be below their more socially advantaged peers. 

Several studies have identified factors and conditions that facilitate academic success 

for disadvantaged students (i.e., promote academic resilience). However, one of the main 

criticisms of this body of research is in the set of variables that explain academic 

success for low-SES students and which is not very different from the variables that 

would explain academic success for all students. The objectives of this article are dual: 

firstly, to identify factors and conditions associated with academic success, regardless 

of student SES, and secondly, to identify factors and conditions associated with academic 

resilience, that is, exclusively for low-SES students. To this end, we used data from 

Singapore, South Korea, Hong Kong, Chinese Taipei, and Japan in the Trends in 

International Mathematics and Science Study (TIMSS) 2011. The study sample covered 23,354 

students in 720 schools in the five countries. The strategy for analysis was driven by 

fit of logistic regression models, first predicting the probability of academic success 

and then subsequent identification of variables significant as predictors for success 

within the pool of low-SES students. Results indicated that variables, such as positive 

student attitude to mathematics, teacher confidence in student performance and the test 

language being spoken at home, were associated with greater chances of academic success. 

High academic expectations and time spent on mathematics at home demonstrated a 

differential effect between disadvantaged and non-disadvantaged students in Singapore. In 

Korea, being male (gender) and in Taipei, low levels of bullying at school, increased the 

likelihood of resilience. Results suggested that interventions impacting behavior 

reflected in differentially associated variables could help disadvantaged students to 

become academically resilient. © 2016, The Author(s). 
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ABSTRACT: The flipped classroom is a well-recognized learning mode that enables effective 

practice and interactions among teachers and students in the class by switching the in-

class instructional time and out-of-class practicing time. However, owing to their lack 

of self-regulated competence, most students might fail to browse and comprehend the 

instructional materials out of class by themselves. In this paper, a self-regulated 

flipped classroom approach is proposed to help students schedule their out-of-class time 

to effectively read and comprehend the learning content before class, such that they are 

capable of interacting with their peers and teachers in class for in-depth discussions. 

In order to evaluate the effectiveness of the proposed approach, a quasi-experimental 

design was employed in an elementary school Mathematics course. The experimental group 

students learned with the self-regulated flipped classroom approach, while the control 

group students learned with the conventional flipped classroom approach. The study was 

conducted using a quantitative approach. The instruments used were a performance test, 

and questionnaires of self-efficacy and self-regulation. The experimental results 

indicated that the post-test score of the experimental group was significantly higher 
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than that of the control group. It was also found that the higher self-regulation 

students showed significantly different learning achievements when learning with 

different approaches, while there was no significant difference between lower self-

regulation students with the different learning approaches. Moreover, the experimental 

group showed significantly higher self-efficacy than the control group. In addition, the 

learning log analysis results further showed that, conforming to the objective of the 

self-regulated strategy, the students would determine the goals for the next learning 

phase based on their current performance. To sum up, the findings of this study indicate 

that integrating the self-regulated strategy into flipped learning can improve students' 

self-efficacy as well as their strategies of planning and using study time, and hence 

they can learn effectively and have better learning achievements. © 2016 Elsevier Ltd. 

All rights reserved. 
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ABSTRACT: Researchers point out the importance of teachers’ knowledge of student thinking 

and the role of examining student work in various contexts to develop a knowledge base 

regarding students’ ways of thinking. This study investigated prospective secondary 

mathematics teachers’ interpretations of students’ thinking as manifested in students’ 

work that embodied solutions of mathematical modelling tasks. The data were collected 

from 25 prospective mathematics teachers enrolled in an undergraduate course through four 

2-week-long cycles. Analysis of data revealed that the prospective teachers interpreted 

students’ thinking in four ways: describing, questioning, explaining, and comparing. 

Moreover, whereas some of the prospective teachers showed a tendency to increase their 

attention to the meaning of students’ ways of thinking more while they engaged in 

students’ work in depth over time and experience, some of them continued to focus on only 

judging the accuracy of students’ thinking. The implications of the findings for 

understanding and developing prospective teachers’ ways of interpreting students’ 

thinking are discussed. © 2016, Mathematics Education Research Group of Australasia, Inc. 
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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 
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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 students’ invented strategies typically prove to be meaningful and 

effective in improving the students’ mathematical understanding, much remains unexplored 

in the current literature. This study examined, through a teaching-scenario task, the 

nature of 80 preservice teachers’ reasoning and responses to students’ informal and 

formal strategies for whole number subtraction. This study also examined challenges 

reported by preservice teachers attempting to connect students’ informal strategies to a 

traditional method. The broader implications of this study for the international 

community are discussed, and recommendations for teacher education programs are presented 

in accordance with the findings of the study. © 2016, Springer Science+Business Media 

Dordrecht. 
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ABSTRACT: This article describes an easily accessed manufacturing process for soft 

actuators. It does not require molds and uses safe, readily available materials: table 

salt and rubber molding compounds. This process involves sculpting or casting uncured 

rubber compounds and results in soft, open-cell foam structures, which can be sealed to 

form actuators. The foams have low elastic moduli ranging from 20 to 30 kPa, large 

ultimate strains over 3.5, and rapid fluid transport rates up to 30 L min-1 cm-2. To 

demonstrate the capabilities of this process, we sculpted a simple bending actuator, a 
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gripper, and many other 3D shapes. Blocked-force measurements demonstrated that the 

simple bending actuator can exert up to 5 N of force at its tip, and the gripper picked 

up a 200 g object. This technique could enable engineers of all ages and skill levels to 

engage in soft robot fabrication, contributing to K-12 STEM education. In addition, the 

proposed manufacturing technique could be also interesting for the STEAM (Science, 

Technology, Engineering, Arts, and Mathematics) community, thus combining science and 

arts. In addition, this work has the potential to inspire a new, more inventive form of 

engineering by combining the artistic practice of free-form sculpting with robot 

fabrication. © Copyright 2016, Mary Ann Liebert, Inc. 2016. 
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ABSTRACT: Available research suggests that the learning process in a state-of-art school 

is a multifaceted phenomenon, characterized by students’ cognitive capacity to embrace 

and process a plethora of information within a short span of time; technicalization and 

innovation of education; and consequently, without any doubt, it strongly affects 

students’ psycho-emotional and psychophysical wellbeing. Purpose: theoretically prove and 

develop a complex program of enhancing positive effect of orienteering on young teens’ 

(13-14-year-olds) psychophysical wellbeing and experimentally verify its effectiveness. 

Material and methods: Judging the validity of the study, the authors provided a clear and 

precise description of the research methods as followed: theoretical analysis, 

generalization of the body of specialized and documentary evidence, pedagogical, 

sociological, anthropometrical, physiological, psycho-physiological techniques, methods 

of sickness rate assessment, evaluation of health status, and method of mathematical 

statistics. Results. According to the results of psycho-physiological test on the nervous 

system response, valid outcomes were measured, that both EG female and male students 

differ (р<0.05) from CG female and male students, assessing the extent to which the 

groups were varying in visual-motor response speed, reaction to sound, cognitive 

reflection and decision making. This fact points out the presence of high-speed component 

determining high efficiency detection and involving EG students’ visual, conceptual, and 

visuomotor tracking. EG male and female students’ results of Romberg’s test are higher 

(р<0.05) and meet age requirements. © JPES. 
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ABSTRACT: This exploratory study examined how pre-service teachers (PSTs) pose 

mathematical problems for free and structured mathematical problem-posing conditions. It 

was hypothesized that PSTs would pose more complex mathematical problems under structured 

posing conditions, with increasing levels of complexity, than PSTs would pose under free 

posing conditions, because the structured posing condition would guide PSTs to more 

closely consider the mathematical relationships in a posing situation. Sixty-five PSTs – 

61 participating in a written assessment and 4 participating in task-based interviews – 
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responded to problem-posing tasks under free or structured posing conditions. Two-way 

independent samples t-tests and chi-square tests were used to test the hypothesis, along 

with a qualitative analysis of the task-based interviews. We found that while the task 

format had limited impact on the complexity of problems posed, PSTs in the structured-

posing condition may have more closely attended to the mathematical concepts in each 

task, and may have also impacted their process of posing problems than those in the free 

posing condition. © 2016 Informa UK Limited, trading as Taylor & Francis Group 
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ABSTRACT: Many college students never take, or do not pass, required remedial mathematics 

courses theorized to increase college-level performance. Some colleges and states are 

therefore instituting policies allowing students to take college-level courses without 

first taking remedial courses. However, no experiments have compared the effectiveness of 

these approaches, and other data are mixed. We randomly assigned 907 students to (a) 

remedial elementary algebra, (b) that course with workshops, or (c) college-level 

statistics with workshops (corequisite remediation). Students assigned to statistics 

passed at a rate 16 percentage points higher than those assigned to algebra (p <.001), 

and subsequently accumulated more credits. A majority of enrolled statistics students 

passed. Policies allowing students to take college-level instead of remedial quantitative 

courses can increase student success. © 2016, © 2016 AERA. 
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ABSTRACT: Professor Peter Lumb's legacy to the Hong Kong geotechnical engineering 

profession was 32 years of service at the University of Hong Kong. For this he is fondly 

remembered by his many students as a quiet teacher, a contemplative man. The majority of 

his time Peter had grappled with tropical weathering and its consequence in engineering 

properties as well as the performance of soils and rock in an industry that was mostly 

not very enlightened for some 24 years before the Geotechnical Control Office (GCO), was 

established. In his early days reliable laboratory testing was not common. Peter built 

the first testing laboratory in Hong Kong. Computers were under development and not in 

use. Peter taught assessment, insight and auditable hand calculations. Faced with a 

heavily regulatory system designed to compensate for inadequacies of the not well 

informed amongst the practitioners, he shied away from getting involved with day to day 

projects. As a profound thinker, when Ken Roscoe at Cambridge University was working on 

Critical State Soil Mechanics and Alan Bishop at Imperial College London was trying to 

perfect uni-axial compression tests, Peter realised that statistics was a means of 

handling variation, uncertainty and risk. Like some other geotechnical people, trained to 

investigate, he branched out into a new field and became a worldwide specialist in 

statistical theory not related to applications to soil mechanics. He retired 26 years 

ago. What have been the fruits of his legacy? The most obvious results are dozens of his 

former students who have carried on his tradition, not necessarily in soil mechanics, and 
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have achieved high positions and led worthwhile lives. The industry has changed. Testing 

laboratories are accredited. Deep excavations with lateral support and foundations are 

designed rationally. Much reclamation have been completed without the mud waves of the 

kind that were generated in the 1970's. Thanks to the efforts of the Geotechnical 

engineering Office (GEO), landslide risk has been significantly reduced. The subject of 

stability of slopes is complex and there is fascinating on-going research into the 

performance of slopes. Computers are taken for granted. Computations can be carried out 

quickly and more intricately than he imagined. Mathematics was a predictive tool, now it 

is hidden behind icons which can be invoked without thought. Mathematics has been a 

principal tool behind the soil mechanics that Peter taught. Coulomb and Terzaghi were 

mathematicians. However solutions have given place to processes. Numerical modelling is 

very useful and is now made freely available to engineers. The collapse of the Nicholl 

Highway in Singapore was initially blamed on the mis-use of numerical modelling. Within 

limits debris flow can be analysed but prediction of flow remains difficult. Numerical 

models can predict slopes moving uphill in the dry season. Statistics are being adopted 

to a limited degree. Quantitative Risk Assessment and Fractal Analysis require large 

supplies of relevant data. Today gigabites of data are transmitted in minutes. One 

wonders whether Peter would have approached statistics in a less theoretical way had he 

been working 26 years later? Geotechnical Engineers file data spatially as Geographic 

Information Systems (GIS). Very much as Peter thought laterally and was attracted to 

statistics likewise GIS people, thinking laterally, have moved into asset management and 

a variety of other fields. The legacy of Peter Lumb lives on; it is the better side of 

human nature. © 2016. Southeast Asian Geotechnical Society. All rights reserved. 
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ABSTRACT: Dr RL Moore was undoubtedly one of the finest mathematics teachers ever. He 

developed a unique teaching method designed to teach his students to think like 

mathematicians. His method was not designed to convey any particular mathematical 

knowledge. Instead, it was designed to teach his students to think. Today, his method has 

been modified to focus on using student participation toward the goal of the conveyance 

of mathematical knowledge rather than on Dr Moore's goal of teaching students to think. 

This article proposes that undergraduates would be better served if they took at least 

one course using Dr Moore's original method and his original goal. © 2016 Informa UK 

Limited, trading as Taylor & Francis Group 
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ABSTRACT: Soil particle roundness (R) and sphericity (S) are two important intrinsic 

properties that govern a soil's mechanical behavior. Although R and S have well-

established mathematical definitions dating back to the 1930s, the values are much more 

typically estimated using charts developed in the 1940s and 1950s. The charts, are based 
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on the earlier mathematical definitions. Using these charts, a class of undergraduate 

civil engineering students at the University of Michigan were asked to estimate (Rc and 

Sc) from images of twenty geologically and geographically diverse sands spanning a range 

of actual R and S values. The images were of three-dimensional (3D) assemblies of the 

sands as they would be found in images taken remotely or in situ. The students' estimates 

were statistically analyzed and compared with rigorously determined R and S using a 

recently developed computational geometry algorithm. Overall, the students' estimates 

were scattered, particularly for natural sands exhibiting intermediate values of R and 

low values of S. On average, the students underestimated Rc and Sc. Reasons for the 

diverse responses and underestimates of the actual R and S are proposed. © 2016 American 

Society of Civil Engineers. 
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ABSTRACT: Quantum mechanics description of physical and chemical systems is included in 

books of Physics, General Chemistry or Physical Chemistry including mathematical, 

graphical, and conceptual descriptions. Mathematical calculations are complex and are 

covered only in advanced courses. Main problem in the first degree courses is the 

understanding of the probabilistic interpretation of quantum mechanics. The Monte Carlo 

method is based on probabilistic concepts and its application to quantum calculations can 

be carried out quite straightforward. In this work, a simple Monte Carlo method was used 

to obtain a sequence of random electron coordinates according to the probability given by 

the wave function. Electron is seen as a shot whose appearance is only accepted and 

plotted when probability is high enough. Hydrogen atom was studied as it is a familiar 

system for most students and its description can be easily related to previous knowledge 

of atomic orbitals. The objective of the present work is to supply all the crucial points 

that students need to create their own program to plot atomic orbitals according to the 

above ideas. All the numerical details are indicated in order to get the proposed 

programming project as a simple task. Student should be able to generate random electron 

coordinates, to compute wave functions and probabilities, and to obtain plots according 

to the right probabilistic interpretation of quantum mechanics. In order to show the 

quantitative obtained plots some results were shown. Typical s, p, and d orbitals were 

obtained and compared to the usual angular and radial representation. © 2016 Wiley 

Periodicals, Inc. Comput Appl Eng Educ 24:765–774, 2016; View this article online at 

wileyonlinelibrary.com/journal/cae; DOI 10.1002/cae.21749. © 2016 Wiley Periodicals, Inc. 
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ABSTRACT: In this paper, a practical method of ordered binary comparison determined by 

weight vector is proposed, as based on correlative concepts of the dualistic relative 

comparative method in fuzzy mathematics. By taking advantage of the proposed method, 

subordinated degree of evaluation indicators can be defined, such as weightiness and the 

degree of importance of ecological restoration of river courses, and a mathematical model 

can be established. The proposed mathematical model is clear in its physical conception 

and offers convenient calculations, and provides a theoretical foundation for the 
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ecological restoration of river courses. This paper employs "standard values" of the 

evaluation index system (EIS) of ecological river networks as derived by previous 

literature [1] as the theoretical basis for the ecological restoration river courses. © 

Published under licence by IOP Publishing Ltd. 
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ABSTRACT: Previous work has found that guiding problem-solvers' movements can have an 

immediate effect on their ability to solve a problem. Here we explore these processes in 

a learning paradigm. We ask whether guiding a learner's movements can have a delayed 

effect on learning, setting the stage for change that comes about only after instruction. 

Children were taught movements that were either relevant or irrelevant to solving 

mathematical equivalence problems and were told to produce the movements on a series of 

problems before they received instruction in mathematical equivalence. Children in the 

relevant movement condition improved after instruction significantly more than children 

in the irrelevant movement condition, despite the fact that the children showed no 

improvement in their understanding of mathematical equivalence on a ratings task or on a 

paper-and-pencil test taken immediately after the movements but before instruction. 

Movements of the body can thus be used to sow the seeds of conceptual change. But those 

seeds do not necessarily come to fruition until after the learner has received explicit 

instruction in the concept, suggesting a “sleeper effect” of gesture on learning. 

Copyright © 2015 Cognitive Science Society, Inc. 
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ABSTRACT: We use the 2007 SACMEQ data to make traditional “upwardly biased” estimates of 

teacher and classroom resource correlates of 6th grade student achievement in Swaziland, 

Kenya, and South Africa using an OLS model, and a “less biased causal” approach using a 

student fixed effects model. Our fixed effects model exploits the fact that most students 

in all three countries have different teachers for reading and mathematics. Each student 

is therefore subject to the “treatment” of different teacher characteristics and 

classroom resources, yielding a relatively unbiased but rather “stringent” estimate of 

teacher and classroom effects. Our results suggest that: (a) several important 

identifiable teacher characteristics and classroom resources affect student achievement 

in each country; that (b) those characteristics and resources may differ from one 

national context to another, between male and female students, and across socioeconomic 

groups of students; and that (c) the “upwardly biased” results generally differ from the 

“less biased causal” results. We discuss and attempt to explain these differences. © 2016 
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ABSTRACT: Interest in the regression discontinuity (RD) design as an alternative to 

randomized control trials (RCTs) has grown in recent years. There is little practical 

guidance, however, on conditions that would lead to a successful RD evaluation or the 

utility of studies with underpowered RD designs. This article describes the use of RD 

design to evaluate the impact of a supplemental algebra-readiness curriculum, Transition 

to Algebra, on students’ mathematics outcomes. Lessons learned highlight the need for 

evaluators to understand important data requirements for strong RD evaluation studies, 

the need to collaborate with informed and committed partners to ensure successful RD 

design implementation, the value of embedding an RCT within an RD design whenever 

possible, and the need for caution when contemplating an RD design with a small sample. 

Underpowered RD studies—unlike underpowered RCTs—may not produce useful evaluation 

results, particularly if other RD data requirements are not met. © The Author(s) 2016. 
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ABSTRACT: Along the history, many researchers provided remarkable contributions to 

science, not only advancing knowledge but also in terms of mentoring new scientists. 

Currently, identifying and studying the formation of researchers over the years is a 

challenging task as current repositories of theses and dissertations are cataloged in a 

decentralized way through many local digital libraries. In this paper, we give a first 

step towards building a large repository that records the academic genealogy of 

researchers across fields and countries. We crawled data from the Networked Digital 

Library of Theses and Dissertations (NDLTD) and develop a framework to extract academic 

genealogy trees from this data and provide a series of analyses that describe the main 

properties of the academic genealogy trees. Our effort identified interesting findings 
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related to the structure of academic formation, which highlight the importance of 

cataloging academic genealogy trees. We hope our initial framework will be the basis of a 

much larger crowdsourcing system. © 2016 ACM. 
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ABSTRACT: The aim of this study is to contribute to the body of knowledge on the use of 

contextual mathematical problems. Word problems are a predominant genre in mathematics 

classrooms in assessing students' ability to solve problems from everyday life. Research 

on word problems, however, reveals a range of difficulties in their use in mathematics 

education. In our research we took an alternative approach: we designed image-rich 

numeracy problems as alternatives for word problems. A set of word problems was modified 

by systematically replacing the descriptive representation of the problem situation by a 

more depictive representation and an instrument was designed to measure the effect of 

this modification on students' performance. The instrument can measure the effect of this 

alternative approach in a randomized controlled trial. In order to use the instrument at 

scale, we made this instrument also usable as a diagnostic test for an upcoming 

nationwide examination on numeracy. In this article we explain and discuss the design of 

the instrument and the validation of its intended uses. © 2016 The Authors. 
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ABSTRACT: Number sense and self-regulation are considered foundational skills for later 

school learning. This study aimed to investigate the predictive power of kindergarten 

children’s number sense and self-regulation scores on their mathematics and Turkish 
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language examination scores in the 5th and 6th grades. The participants in this study 

were 5th grade (n = 46) and 6th grade (n = 28) students, whose number sense and self-

regulation skills were measured when they were in kindergarten in 2009 and 2010. Data 

were analyzed through multiple regression. The results showed positive and mid-level 

correlations. The children’s kindergarten number sense and self-regulation scores 

significantly predicted their 5th and 6th grade mathematics and Turkish language 

examination scores. Self-regulation was the stronger predictor of mathematics scores, 

whereas number sense scores were the better predictor of Turkish language examination 

scores. The findings from this study provide further evidence as to the critical role of 

children’s early skills in middle school mathematics and language achievement. © 2016, 

Mathematics Education Research Group of Australasia, Inc. 
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ABSTRACT: Designing a mathematically worthwhile task is critical for promoting students’ 

reasoning. To improve task design skills, teachers often engage in collaborative lesson 

planning activities such as lesson study. However, to learn from the process of lesson 

study, it is important for teachers to notice productively the concepts, students’ 

confusion and the design of the task. But what researchers mean by productive noticing 

varies. In this article, I present the FOCUS Framework which highlights two 

characteristics of productive noticing: having an explicit focus for noticing and 

focusing noticing through pedagogical reasoning. Using these two characteristics, I 

develop snapshots of noticing as a representation of practice to present a fine-grained 

analysis of teacher noticing. Through vignettes of teachers discussing the design of a 

task to teach fractions, I illustrate how two teachers’ noticing can be analysed and 

represented using snapshots of noticing. To conclude, I highlight what snapshots of 

noticing tell us about a teacher’s noticing and suggest ways to use these snapshots in 

future studies of noticing. © 2016, Mathematics Education Research Group of Australasia, 

Inc. 
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ABSTRACT: This paper focuses on reflection in learning mathematical practices. While 

there is a long history of research on reflection in mathematics, it has focused 

primarily on the development of conceptual understanding. Building on notion of learning 

as participation in social practices, this paper broadens the theory of reflection in 

mathematics learning. To do so, it introduces the concept of reflection cycles. Each 

cycle begins with prospective reflection, which guides one’s actions during an 

experience, and ends with retrospective reflection, which consolidates the experience and 

informs the next reflection cycle. Using reflection cycles as an organizing framework, 

this paper synthesizes the literature on reflective practices at a variety of levels: (1) 

metacognition, (2) self-assessment, (3) noticing, and (4) lifelong learning. These 

practices represent a spectrum of reflection, ranging from the micro level (1) to macro 

level (4). © 2016, Mathematics Education Research Group of Australasia, Inc. 
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ABSTRACT: The importance of language in mathematics learning has been widely 

acknowledged. However, little is known about how to make this insight productive in the 

design and enactment of language-oriented mathematics education. In a design-based 

research project, we explored how language-oriented mathematics education can be designed 

and enacted. We drew on genre pedagogy to promote student proficiency in the language 

required for interpreting line graphs. In the intervention, the teacher used scaffolding 

strategies to focus students’ attention on the structure and linguistic features of the 

language involved in this particular domain. The research question addressed in this 

paper is how student proficiency in this language may be promoted. The study comprised 

nine lessons involving 22 students in grades 5 and 6 (aged 10–12); of these students, 19 

had a migrant background. In light of the research aim, we first describe the rationale 

behind our design. Next, we illustrate how the design was enacted by means of a case 

study focusing on one student in the classroom practice of developing proficiency in the 

language required for interpreting line graphs. On the basis of pre- and posttest scores, 

we conclude that overall their proficiency has increased. Together, the results indicate 

that and how genre pedagogy may be used to help students become more proficient in the 

language required in a mathematical domain. © 2016, The Author(s). 
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ABSTRACT: Scores from the Australian National Assessment Program—Literacy and Numeracy 

(NAPLAN) identify students ‘at risk’ of not meeting minimum standards deemed necessary 

for future success in school and employment. The NAPLAN tests include items related to 

numeracy but also mathematics content and skills. Research in the area of mathematics 

education examining the effectiveness of pedagogical interventions in improving student 

scores on NAPLAN and other international measures is not only shaped by the standardised 

testing regime, it also effectively corrals the problem within the school context. As 

such, it is unable to answer questions related to other factors implicated in the lives 

of those who continue to ‘fail’ in relation to numeracy outcomes. This paper critically 

examines the type of funded research being done in relation to numeracy and mathematics 

education, the ‘social’ turn and the disconnect between this research and the widening 

‘gap’ in NAPLAN numeracy outcomes. It argues for a research approach informed by 

institutional ethnography that begins with the ‘doings’ of individual students labelled 

‘at risk’. © 2016, The Australian Association for Research in Education, Inc. 
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ABSTRACT: In 2012, the International Space Station (ISS) (Fig. 1) partnership published 

the updated International Space Station Benefits for Humanity [1], a compilation of 

stories about the many benefits being realized in the areas of human health, Earth 

observations and disaster response, and global education. This compilation has recently 

been revised to include updated statistics on the impacts of the benefits, and new 

benefits that have developed since the first publication. Two new sections have also been 

added to the book, economic development of space and innovative technology. This paper 

will summarize the updates on behalf of the ISS Program Science Forum, made up of senior 

science representatives across the international partnership. The new section on 

“Economic Development of Space” highlights case studies from public-private partnerships 

that are leading to a new economy in low earth orbit (LEO). Businesses provide both 

transportation to the ISS as well as some research facilities and services. These 

relationships promote a paradigm shift of government-funded, contractor-provided goods 

and services to commercially-provided goods purchased by government agencies. Other 

examples include commercial firms spending research and development dollars to conduct 

investigations on ISS and commercial service providers selling services directly to ISS 

users. This section provides examples of ISS as a test bed for new business 

relationships, and illustrates successful partnerships. The second new section, 

“Innovative Technology,” merges technology demonstration and physical science findings 

that promise to return Earth benefits through continue 

 


